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VOL. XXII. 1884. No. 117. 

7%« Extinct Mammalia oj the Valley of Mexico. By E, B, Cope, 

{Bead before the American PhOosophicdl Society, May 16, I884.) 

The following study is based primarily on an examination of the speci- 
mens contained in the Museum Nacional of Mexico, which I was permit- 
ted to make through the kindness of the Director of the Departments of 
Geology and Mineralogy, Professor Mariano Barcena. Through the me- 
diation of the same gentleman, I obtained permission from Professor 
Antonio Castillo, Director of the School of Mines, to examine the corres- 
ponding material preserved in the fine museum of that institution. The 
knowledge derived from the study of the latter, reinforced the results I 
obtained from the study of the specimens of the Museum Nacional, so as to 
enable me to reach definite conclusions as to the definitions of various 
species which are represented in both collections. I wish to record the 
obligations under which I have been laid by both of these distinguished 
gentlemen. I have, through their aid, been enabled to make a comparison 
between' the pliocene fauna of Mexico, and that of Buenos Ayres, and 
that of Oregon. The species of the Paippean fauna contained in my 
private collection, are those exhibited by Messrs. Ameghino, Larroque 
and Brachet, at the Exposition of Paris of 1878. My Oregon material is 
derived from the explorations of my parties under Messrs. Sternberg and 
Duncan, and those of Professor Thomas Condon of the University of 
Oregon, who kindly lent me his collection. 

The collections of the museums of the City of Mexico, above mentioned, 
are derived from the locality Tequixquiac, and the specimens referred to 
in the following pages are to be understood as having been derived from 
that locality unless otherwise stated. Tequixquiac is situated on the 
northern edge of the valley of Mexico, north of the City of Mexico and 
the town of Zimpango, and east of the gorge of Nochistongo. 

PBGC. AKEB. PHIL08. 80C. XXII. 117. A. PRINTED OCTOBER 21, 1884. 
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GLYPTODON Owen. 
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QhTE:i!bWx, sp. indet. 
• •• • 

A neg|;]y complete carapace of this remarkable animal is mounted in the 

Mti^sum Nacional, and a second, nearly as well preserved, is in the Mu- 

8f^um*pf the School of Mines. Jaws and teeth oct;nr in the latter museum. 

.*''(!$6r discovery of this genus at this extreme northern locality is due to 

•"•li^T. Antonio Castillo. It was first announced by Dr. Mariano Barcena in 

^^ *'\the Revista Clentiflca of Mexico, 1882, I, p. 8. The extension of this far 
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southern genus to the latitude of Mexico during the Pliocene (Pampean) 
epoch, is entirely consistent with the Airther distribution of the great 
sloths and llamas to the United States at the same tune. ^ 

DIBELODON Cope. 

Mastodon pars, auctorum. 

Various attempts have been made to define as genera groups of species 
which are included within the limits of the genus Mastodon of authors. 
The first new name, Tetracaulodon, was introduced by Dr. Godman, who 
saw in the mandibular tusks of some individuals of the Mastodon ameri- 
eanus Cuv., ground of its separation from the genus Mastodon, in which 
he believed those teeth to be wanting. This division was adopted by Dr. 
Grant and others, but has not been generally allowed. The next division 
was that proposed by Dr. Falconer, who, however, did not employ the 
names proposed by him in more than a subgeneric sense. He distinguished 
two series in the genus Mastodon. In one of these, the P-m. 3, and the 
Ms. 1 and 2 present three transverse crests, while in the other division 
these teeth present four such crests. To these divisions he gave the names 
of Trilophodon and Tetralophodon respectively. The third attempt at 
division is that of Herr Vacek, who gives names to the two divisions of 
the genus in which the cross-crests are composed of tubercles or continu- 
ous ridges. These divisions he calls Bunolophodon and Zygolophodon 
respectively.* 

I will refer to these divisions in reversed order. Those proposed by 
Vacek cannot be regarded as genera, and their author did not use them as 
such. The tubercular crest passes into the straight crest by insensible 
stages. The divisions proposed by Falconer are more distinct, but not 
sufficiently so to represent genera. This may be understood by reference 
to the second lower molar of the Mastodon attgustidens, which is, in some 
individualH, three crested, and in others four crested. Some other species 
present the same difficulty. On this point I quote the remarks of Dr. 
Lydekker :\ "The foregoing survey of such a large series ot Mastodon 
molars has led to the conclusion that the very regular ridge formula given 
by Falconer will not always hold good in regard to the true molars, 

• Vacek, Ueber Oesterreichische Mastodonten. Abh. der K. K. Geolog. Helch- 
anatalt, vll, Heft Iv, WIen, 1877. p. 4>. 

t Geological Survey of India, Series x. Vol. i, pt. v, 1880, p. 256. 
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though in the Indian species, at all events, it appears to be always con- 
stant in the milk-molars. We have seen that there is a tendency in the 
tme molars of some of the Trilophodons (if. falconeri) to develop the 
talon into a fourth ridge, and in the Tetralophodons (if. latidens and M. 
iivaUfmM), a similar talon is developed into a fifth ridge, in the intermedi- 
ate true molars." 3f, humboldUi Cuv. (if. andium Falc.*) shows a small 
fourth crest on the second true molar, according to Falconer. f 

The lower incisor teeth, on which God man relied for the definition of 
his genus Tetracaulodon, were shown by Harlan, not to be constantly 
present in the Mastodon americanus. In fact, no adult specimen has been 
described in which two inferior incisors are present. The single one ob- 
served Is very rarely found in adults, being a character more frequently 
found in the young. It is in this species a remnant of a character else- 
where constant, which does not disappear quite so soon as the teeth of the 
whalebone whale, and superior incisors of the ruminant. But it is other- 
wise with other species referred to Mastodon. No specimens of the Mat- 
todoniu angustidetiM, produetut and longiroMiru, are recorded, in which 
two inferior incisors are not present. For this reason the first and last- 
named were placed by Grant and others in the genus Tetracaulodon. 
Unfortunately this name was applied by its author to the M. amerieanus 
only, a species which cannot enter the genus furnished with a pair of per- 
sistent inferior incisors. It is also the type of Cuvier's Mastodon. X It 
thus unavoidably becomes a synonym of the latter. 

There is no doubt that the presence of a pair of persistent inferior in- 
dMrs defines a genus as distinct from one in which there is not a pair of 
pennanent inferior incisors. I agree, therefore, with Grant and others, in 
separating the Mastodons which present this character from the genus Mas- 
todon, under another generic head. I believe, also, that the presence or 
absence of a band of enamel on the superior incisors furnishes ground for 
the recognition of distinct generic groups, and would be so used in any 
other division of the Mammalia. It is often asked why it is necessary to 
multiply generic names on such grounds. My answer is simply an ex- 
pression of the law governing the case, based on the supposition that when 
the species of animals and plants come to be fully known, the genetic 
series will be found to be uninterrupted, excepting by the presence or ab- 
sence of characters which appear or disappear during the growth of a set 
of individuals, which we on this account call a species, or refer to a genus. 
The diflerence in the two cases consists in this : In the case of species, 
the characters are numerous and are matters of proportion, size, color, 
texture, etc., while in the case of the genus the character is single, and 
marks one step in the serial chain of structural modifications. In the case 
of the genus there is an actual addition or subtraction of some distinct 

* Falcon toloi^cal Memoirs of Falconer, i, p. IQO, pL 8. 

t Loccit^ 11, p. 15. 

: OH«mens FouUes, ii, p. 252, £d. ia»l : '* Ann. Maa., 180S, vlU, 272," tesU Lsldjr. 
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part or piece of the organism.* If now we fail to notice these points or 
steps, we must abolish all genera. If we define some and fail to define 
others, our practice ceases to have the uniformity of a law, and we aban- 
don the basis of scientific order.f One point, however, must be insisted 
on. In order that a character be usable for any purpose of definition, it 
muit define. That is, it must belong to all the individuals referred to the 
species, genus, etc., defined, and must not be present in some individuals 
and wanting in others of those supposed to be defined by it. This being 
the case, adult animals only can be used for definition, as characters, es- 
pecially generic, are added from time to time up to maturity. Sometimes 
only one sex can be considered, since the adult characters are in certain 
cases never reached by one sex or the other. This is often the case with 
insects. Moreover, some latitude for exceptional variations must be al- 
lowed. Thus, the exceptional absence of the last molar in a dog does not 
invalidate the definition of the genus Canis, M. |. 

Of course, if all specimens of animals could be found, the definitions 
would all, or nearly all, be invalidated. But it is safe to assume that all 
the intermediate forms will not be found, so that the definitions of species 
will represent the state of our knowledge, and the results of the operations 
of nature In the preservation of individuals. 

The case is somewhat different with regard to generic characters. As 
these involve the addition or subtraction of some part, having definite 
dimensions, it is quite possible to say when the latter is present or absent. 
Characters of this l^ind present the appearance of abruptness of transition, 
to which I have referred in my paper "On the Origin of Genera," and 
which gave rise to the formulation, by Professor Hyatt and myself, of the 
"laws of acceleration and retardation." When such change prevails 
throughout all the individuals of one or more species, a new genus has its 
origin. As a matter of fact, the creation of generic modifications has been 
exhibited, in the history of life, by many individuals nearly contempora- 
neously. As the change involves but one character, it offers a better oppor- 
tunity for the formulization of the laws of evolution, than in the case of 
specific characters, which are more numerous. 

The three genera of Elephantidte, of which mention has been made 
above, will then be defined as follows : 

Maetodon Cuv. Superior incisors without enamel band ; inferior incisors 

wanting. Type Jf. americanus. 
Dibelodon Cope. Superior incisors with enamel band ; inferior incisors 

wanting. Type D. shepardi. 
Tetrabelodon Cope. Superior incisors with enamel band ; inferior incisors 

present in the male at least. Type T. angustidens. 

To the genus Mastodon must be referred the following species. For 

• See "Origin of Genera," Proc. Acad. Philada., 1860. wbero this point is dis- 
onssed. 

t American Naturalist, 188^, July, p. 
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the dental characters of the Indian species I am indebted to Messrs. Fal' 
coner and Lydekker : 

Moitodon americanu$ Cvly., N. America. 

tborMoHi Hays, E. and 8. Europe. 
mvnficu9 Leidy, N. America. 
fdleaneri Lydd., India. 
arvemensis C. & J., Europe. 
sivalensis Falc, India. 
latidens Clift., India. 
Dibelodon $7iepardi Leidy, California, Mexico. 
' ' tropicus Cope, Tropical America. 

" humboldtii Cuv. , South America. 

Tetrabelodon angustidens Cuv., India, Europe, N. America. 
andium Cuv., S. America, Mexica 
produeius Cope, SW. N. America. 
euhypodon* Cope, N. America. 
pentelici Gaudry, 8E. Europe. 
perimensis Falc, India. 
pandianis Falc, Iildia. 
turieerms^ Schinz, Europe. 
campester Cope, N. America. 
hmgirostrisKtinp, Europe. 

The condition of the inferior incisors is unknown in the Mastodon atti- 
eus Wagner, and M. serridens Cope, and M, proavus Cope ; and in some of 
the above species the presence of an enamel band on the superior incisors 
has not been established. 

I may add that I do not perceive how the so-called genus Stegodon can 
be distinguished, as at present, by the number of crests of the intermediate 
molars, and by the presence of cementum. It will probably be necessary 
to look for other characters in order to sustain it. 

DiBELODON SHEFARDI Lcidy. 

Mastodon shepardi Leidy, Proceedings Academy Philadelphia, 1870, p. 
98 ; 1872, p, 142. 

Mastodon obscurus Leidy part, Report U. 8. Geol. Survey Terrs. I, p. 
830, Plate xxi. 

This species was originally proposed on the evidence of a last inferior mo- 
lar tooth f^om Contra Costa county, California, and a part of a superior tusk 
fh>m Stanislaus county in the same Slate. Dr. Leidy subsequently aban- 
doned the species. I however revived it in a synoptic table of the species 
of North American Mastodons in 1884. X 

The fossils of the Museum Nacional of Mexico, examined by me, included 

* American Nataralist, 1884, p. 525. 

t Von Meyer is my authority for the presence of mandibular tnsks in thli 
species, — 3£, virgatidens Meyer. 

i American Naturalist, 1884, p. 524. 
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a well- preserved lower Jaw of a Mastodon, which presents both rami, and 
both the last true molars, and the entire symphysis. In the collection of 
the Ecole des Mines I saw a palate with the second and third true molars 
of both sides in place, and the superior incisor teeth, or tusks. Other 
fragments of jaws, with numerous isolated molars, were seen in these col- 
lections and in that of the college of the city of Tolnca.* 

From these specimens it is clear that the high valleys of Mexico were 
inhabited by a trilophodont mastodon, with a short decurved toothless 
symphysis like that of the BUphas pHmigenius, and with a band ot 
enamel on the superior incisor tusks. The molars have the characters of 
those of the Moitodon andium of authors, and are of about the same size. 
The cross* crests are divided at the middle line only, and one half wears 
into a trefoil, while the other half wears into an oval, transverse to the 
long axis of the crown. The unworn crests are obtuse and not serrate ; 
and there are no accessory tubercles besides those forming the lateral lobes 
of the trefoils. The size of the ramus and of the teeth is about that of the 
3f. angiutidenSt and smaller than that of the 3f. humboldiii. The last in- 
ferior and last superior molars have but four cross-crests and a small heel. 
This I verified on several specimens. 

A comparison of this species with those described, yields the following 
results : In the characi er of its molars it is identical with the Jf. andium, 
and difiers from the J/, humboldiii in the characters which distinguish the 
two species, as pointed out by Gervais.f That is, only one-half of each 
cross-crest wears into a trefoil, and the size is inferior. But it cannot be 
identified with the Tetrabelodon andium, because, according to Falconer,^ 
that species possesses a long massive deflected beak containing an incisor 
tooth. I It is true that the specimen figured by Laurillard in D*Orbigny's 
voyage dans I'Amerique Meridionale, PI. x, does not display a long beak 
and tusk, although the symphysis is much more pronounced than in the 
present species. But that plate is made from a drawing, and may thus 
be of doubtful authority. If correct, it may represent the female, or, as 
Falconer suggests, the young of the T, andium. The last inferior molar 
figured by Dr. Leidy, 1. c, and formerly referred to a species under the 
name of Mastodon shepardi, has the character of the corresponding tootli 
of the Mexican species under consideration. The plate does not, how- 
ever, represent the specimen satisfactorily in one respect. The trefoils are 
not sufficiently distinct, on account of the faint representation of their 
basal lobes. These nearly block up the cross valley, a fact not to be de- 
rived from an examination of the plate, but which is clearly seen in a cast 
preserved in the museum of the Philadelphia Academy of Natural Sciences. 

• For the opportanity of examining the museum of this Institution I nm 
much indebted to its President, Dr. Villada. 

t In Castelnau'B Expedition, 1855; Kecherches sur les Mammiferes Fonslles de 
I'Amerique Meridionale, p. 14. 

X Palfieontological Memoirs, ii, pp. 226, 274. 

I The lower Jaw figured by Falconer, Mem. i. p. 100, from Buenos Ayres, as M, 
audium is clearly Af. humboldtii. 
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This specimen also agrees with those in the Mexican museums in the small 
numl>er of crests on the last inferior molar : four with a short rudimental 
heel. Another specimen of apparently the same species is described and 
figured by Leidy as having been brought from Tambla, Honduras.* This 
tooth is apparently anomalous in the contraction of the third cross- crest. 

The range of this species may then be given as extending from Califor- 
nia to the valley of Mexico, inclusive. 

A species apparently allied to the DiModon Bhepardi is the Mastodon 
ierrideni Cope,f of which the typical specimen was brought from south- 
western Texas. Premolar teeth of the same type were shown me by 
Professor Castillo, in the museum of the School of Mines. These came 
from a lignitic bed at Tehuichila, in the State of Morelos, of Loup Fork 
age. This epoch is indicated by the presence of the genera Protohippus 
and Hippotheriuni. The sharp, serrate edges of the crests distinguish the 
molar teeth from those of the D. ihepardi, and as the species probably 
came from difierent horizons, they are probably distinct. A premolar 
mingled with those of D. ihepardi, from the valley of Toluca, much re- 
sembles that of the M. serridens. 

DiBELODOX TROPICUS CopC, Sp. UOV. 

Mastodon humboldiiif VonMeyer Palseontogrnphica, 1867, Studien 
ueber das genus Mastodon, p. 64, PI. vi. Mastodon andium Leidy, Pro- 
ceedings Academy Philada., 1876, p. 88. 

A second species of Dibelodon inhabited the valley of Mexico, of larger 
size than the D, shepardi, and difiering somewhat in the dentition. Von 
Meyer describes and figures a ramus of a lower jaw, 1. c, brought by Herr 
Uhde from Mexico, which has, according to Von Meyer, no mandibular 
tusk, and probably a short elephantine symphysis. A very similar ramus, 
containing the last molar tooth, was presented to the Philadelphia Acad- 
emy of Natural Sciences by Dr. Isaac Coates, who obtained it from Tarra- 
pola, on the Huallaga river, in Eastern Peru. The extremity of the 
symphysis of this specimen is broken away, but enough remains to show 
that it was probably short, and that there was no inferior incisor. 

Reference to Von Meyer's figure shows that the last inferior molar has 
five well -developed cross-crests and a heel. The Peruvian specimen has 
the same character, the fifth cross-crest a very little more contracted than 
in Von Meyer's plate. Dr. Leidy describes the specimen as having four 
transverse ridges, besides a strong tubercular talon. But it seems to me 
that the talon is of such size as to be properly included in the cross-crests. 
On the same principle one might say that the D, sliepardi has three cross- 
crests and a strong talon, as it has one less cross-crest than the D. tropicus. 
The additional cross-crest, and the superior size, distinguish this form as a 
species from the D. sJiepardi. Von Meyer perceived these differences, 
and referred his specimen to the D. humboldtii. I am fortunately able to 

^ Extinct Mammalia Dakota and Nebraska, PI. xzvll, flg. H. 
t American Natarallst, 1884, p. 624. 
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make a compariBOD* of his plate and the Peruvian Jaw, with a well pre- 
served jaw of the D, humboldtii with perfect last molar and symphysis, 
from Buenos Ayres, in my collection. I am ahle fully to substantiate the 
characters already pointed out by Gervais, and to prove that the cross- 
crests of the molars form double trefoils, while those of the D. tropicus 
are like those of D, $hepardi and the Tetrabelodon andium. 

The species last named is said by Falconer (loc. sup. cit.) to occur in 
Mexico, and speaks of having seen a well preserved lower jaw from the 
State of Tlaxcala. I have not met with it. 

The Mastodon americanuB has not yet been found in Mexico. The most 
southern localities for the species known to me are Southern California, 
and near San Antonio, Texas. From the former region I possess a ramus 
with the last molar, presented to me by Mr. Scupham, of San Francisco ; 
the other specimen was obtained from Mr. G. W. Marnock, of Helotes, 
near San Antonio, Texas. 

ELEPHAS Linn. 

Elephas primioenius Blum. 

This species, of both the thick and thin plated varieties, was once very 
abundant in Mexico. I have received a series of teeth from Candela, in 
the State ot Coahuila, from Dr. Caspar Butcher, through my friend Dr. 
Persifor Frazer ; and Von Meyer has pointed out the occurrence of its re- 
mains in the valley of Mexico. The museums of Mexico contain very 
numerous portions of skeletons of this species, which prove that it was 
far more abundant than the species of Mastodon. Up to this time this 
locality is the southern known limit of its distribution on the American 
continent. 

APHELOPS Cope. 

Aphelops, sp. Aphelopn ffosHger Cope. Proceedings Academy Phil- 
adelphia, 1888. p. 301. 

The right half of the mandible, with part of the symphysis of a rhinoc- 
eros, was found in the valley of Toluca, sixty miles west from the city of 
Mexico, and Dr. Barcena sent me a photograph of it a year ago. I pub- 
lished a notice of it as above cited, in connection with remarks on a rhi 
noceros skull which I obtained on one of the heads of the Gila river in 
New Mexico. On my recent visit to the College of Toluca, I had, through 
the kindness of Professor Villada, the opportunity of examining the jaw. 
Its characters do not differ much from those oi ihe Aphelops fossiger Cope. 
It is considerably smaller, and has a very short diastema, but not shorter 
than in some jaws of the A. fossiger. The dimensions are as follows : 

Measurements, M. 

Length of ramus from base of canine 400 

" dental series with canine, less M. iii 235 

" molar series, less M. iii 200 

" true molars, less M. iii 105 



«< 

<< 
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Measurements, M. 

Diameter of canine (transverse) 027 

of p.m. ii 007 

Depth of ramus at P-m. iii 070 

'* " •* atM.i 086 

" " " at front of M. iii 090 

The matrix in which this jaw was f«mnd, Is much like the Upper Plio- 
cene material of Tequixquiac. It i9 therefore of probably later age than 
the true Aphelops fossiger, which is a characteristic Loup Fork 8 pedes. 
Leidy describes (Extinct Fauna of Dakota and Nebraska, p. 230) a rhi- 
nocerus, probably an Aphelops, from California, under the name of R. 
hesperius. It is smaller than the Toluca specimen, but has a considerably 
longer diastema. Its geological horizon is uncertain. 

I mention here that rhinoceroses, probably of the genus Aphelops, ap- 
parently existed in North America during the Pliocene period. Bones of 
a species having resemblances to the A.fossiger have been sent me by my 
assistant, George C. Duncan, from the Equus beds of the eastern part of 
the Oregon desert. The genus has been hitherto supposed not to ascend 
higher than the Loup Fork, or Upper Miocene beds. These bones are 
accompanied by teeth of a peculiar Hippotherium unlike those of any spe- 
cies of the genus known to me from the Loup Fork Miocene. 

EQUUS Linn. 

The remains of horses are very abundant in the valley of Mexico,* and 
represent four species. In the determination of these species it has be- 
come necessary to compare them with those hitherto found in North and 
South America. In making this comparison I exclude the species of 
Hippidium, which are all American, and whose molar teeth are easily dis- 
tinguished by the equality in size of the internal columns ; resembling in 
this respect the genus Protohippus. 

When the species of the genus Equus differ in the characters of their 
superior molar teeth, the diversity is to be seen in the size and form of the 
anterior internal column. The anteroposterior diameter of this column, 
as well as the integrity or emargiuation of the internal border of its section,, 
varies according to the species. The infolding or the borders of the lakes 
has a value, but a less constant one. The Equus cabaUu^ differs from all 
of the American extinct species, where the corresponding parts are pre- 
served, in the great elongation of the face, which is expressed in the 
greater lengths of the diastemata anterior and posterior to the canine tooth 
in both jaws. Other characters may be observed in the relative lengths 
of the limb bones, the form of the occiput, etc. It has been shown by 
Leidy, Rutimeyer and others, that it is not always practicable to distin- 
guish the species of horses by their teeth alone. A glance at Owen's 

« This fact has already been made known by Von Meyer^ Pal^K^ntn^^raphloa, 
1807, p. 70, and Owen, Transactious of the Boyal 8ool«t«' 

PBOO. AMBR. FBXLOS. BOO. XXII. 117. B. 
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plates of the dentition of the existing species of Equus*, shows the truth 
of this statement. Among the extinct species of Equus the range of va- 
riation is greater. 

The following attempt at a discrimination of the species known to me, 
or so fully described as to be well known, must necessarily be regarded as 
provisional, until the skeletons are more fully recovered. American ex- 
tinct species only are introduced : 

I. Long diameter of anterior internal lobe of superior molars not greater 
than one third the long diameter of the crown. 
Borders of lakes crenate ; internal anterior lobe notched on the inner side 
so as to be bilobate ; crowns a little curved ; large E, erenidens, 

n. Long diameter of anterior internal lobe more than one-third and 
not more than one-half the anteroposterior diameter of the crown. 
a Crowns more or less curved. 

Crowns wider than, or as wide as long ; enamel edges little folded 

E, curviderm. 
aa Crowns straight or nearly so. 
/9 Diastemata longer. 
Crowns nearly square, enamel not very complex ; no facial fossa ; maxil- 
lary bone produced much beyond M. ill E. cabaUui, 

fi^ Diastemata shorter. 
y No facial fossa. 

Crowns nearly square ; enamel not very complex ; maxillary bone little 

produced behind last molar ; smaller. • 

E. h&mionus; E. burchelli; E. quagga; E. zebra; E, asinui. 

Crowns longer than wide on face ; enamel little complicated ; face and 
maxillary unknown ; large E. oecidentalit. 

Crowns square ; enamel more folded than In other species ; face and max- 
illary unknown ; large. .i^. maiar. 

Y A facial fossa. 

Crowns nearly square ; enamel less complex ; maxillary short posteriorly ; 
smaller E. andium, 

IIL Long diameter of anterior inner lobe more than half that of crown 
of molar teeth. 

Crowns square ; enamel little complex (in Mexican specimens) ; diaste- 
mata and maxillary behind shorter ; no facial fossa ; large. ..E. excelstis. 

Crowns square ; enamel little complex ; smallest species E. barcenm. 

In using the above table it must be noted that gradations in the diame- 
ter of the anterior internal column (or lobe) exist, not only between indi- 
viduals of the same species, but between different teeth in the same jaw. 
This diameter is always greatest in the last superior molar, and the charac- 
ters of this tooth are such that they cannot be used in connection with the 
above table. 

• Philosophical Transactions, 1809. 
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Before describing the Mexican species I make some notes on the others 
embraced in the above list : 

Bquus eurndens Owen. Of eight superior molar teeth ttom Buenos Ayres 
in my collection, two second premolars are perfectly straight, while the 
third true molar is the most curred. The other teeth exhibit different 
degrees of curvature. The area of the anterior internal column is not so 
flat on the inner side in any of them as In Owen*s Plate (Voyage of the 
Beagle, Vol. i). My teeth have also a rather greater transverse diameter 
than Professor Owen's type. 

Equtis cahaUtu L. The common horse differs from all of the extinct species 
of the genus from American localities where the muzzle is known, in the 
greater length of the latter, with its diastemata, of both jaws, and in the 
greater prolongation of the maxillary bone posterior to the last true molar. 
Appropriately to the anterior position of the molar series, the facial ridge 
commences above the middle of the first true molar. In an Equus quagga 
in my possession the ridge commences above the middle of the last pre- 
molar. The basioccipital bone is more compressed than in any species 
of the genus known to me. 

Bquu$ ocddmtalU Leidy. This species is represented in my collections 
by at least one hundred individuals, some of which have been lent me by 
my friend Professor Thomas Condon of the University of Oregon. They are 
nearly all derived from the Equus beds of the Oregon desert. Unfortu- 
nately there is no perfect skull. A few specimens from the same region 
I refer to the Equus exeelsus, but as these are comparatively rare, I am safe 
in referring most of the bones to the other species. In these I find the 
following characters to separate the species from the Equus caballus : (1) 
The basioccipital bone is not compressed, and besides its inferior lateral 
angles it has a pair of lateral angles, one proceeding forwards from the 
inferior border ot eAch foramen condyloideum anterius. (2) The fossa en- 
closed between the paroccipital process and the basioccipital, is deeper, 
and has a raised border in front which separates it strongly from the plane 
of the petrous bone. This is not found in E. caballus. I verify it in three 
separate occipital bones of the E. occidentalis. (3) The astragalus and 
other bones of the feet are smaller than in E. caballus; the first named 
intermediate in size between that of the horse and that of the quagga. 
The cannon bones, when of the same length, are more slender. (4) The 
inferior canine issues in direct contact with the last incisor, without the 
diastema seen in the horse ; and the incisive arc is narrower and more 
produced. The symphysis is elongated not only forwards, but also pos- 
teriorly. The mental foramen is anterior to the bifurcation of the rami 
in E, occidentalis, posterior to it in E. caballus, 

Equus major Dekay. Dr. Leidy leads us to infer (Report U. S. Geol. 
Borvey Terrs., Vol. i, p. 244), that this species differs from the E. occiden- 
talism in the generally greater complication of the enamel folds. Tliis I 
find to be the case in specimens from the Fish House, in the brick clay, 
near Philadelphia, and from the Big Bone Lids, S^entncky. Leidy 
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figures siniilar specimens fh>iii various parts of the Eastern and Southern 
States. 

Equus orbnidens Cope!, sp. nov. 

This large species of true horse is represented by molar teeth and frag- 
ments of Jaws belonging to two individuals preserved in the Museo Na- 
Clonal of Mexico, and to two others preserved in the Bscuela des Minas* 
The typical specimen includes the three premolars of the upper jaw of an 
adult in perfect preservation. 

The si>ecies is primarily distinguished by the close and strong wrinkling 
of the enamel border of the lakes of the superior molar teeth. This 
wrinkling, or vertical plication, reminds one of what is seen in the EU- 
pha$ indieuM, This wrinkling is not found in the enamel edges which 
border the interior crescents on the inner side, nor in those bordering the 
internal lobes or columns. The borders of the lakes are not folded in the 
complex loops seen in Eqwu major Dek., but have the plainer looping 
seen in the Bquus tau Ow. The grinding faces are nearly square. That 
of the second premolar is a rather shortened triangle, and less produced 
anteriorly than in the B. tau. The crowns of the third and fourth pre- 
molars are long and slightly curved. 

The measurements show that this is one of the larger species of horse. 

Measurements, M. 

Diameters of P-m. U | •n»e«>po8terior. 0430 

i transverse 0305 

Diametere of Pm. iii j »nt«'«POsterior. 0335 

c transverse 0340 

Diameters of P-m. iv | anteroposterior 0310 

itransverse 0350 

The crimping of the enamel of the lakes distinguishes this species from 
the others of the genus. 
From Tequixquiac 

EqcTS TAU Owen. Philosophical Transactions of the Royal Society, 
18e9 ; p. 5«5 ; pi. bd ; fig. i. 

Of this species there are preserved in the Museum Xacional five superior 
molars, some of which belong apparently to one individual. In the Escuela 
des Mlnas» the series is a fine one. There are two skulls lacking the occi- 
put ; one skull lacking the occiput and muzxle ; parts of both maxilUiry 
bones with teeth, of one skull ; and a single maxillary bone with teeth, of 
a fifth skull. The specimen mentioned under the second head, has teeth 
and palate preserved, as in the figure given by Owen of his Eq^ms conser^ 
Aifjw, and I suspect it was from this specimen that the photograph was 
uken fn>m which Professor Owen's figure and plate were made. It is pos- 
sible that his figrure and description of the Ejhus (Ju were made from one of 
the maxillary bones mentioned under head three. I am not able to perceive 
the specific dillerences between these specimens. The character displayed 
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by Owen's E, eonversidem, on which he relied to disthiguish the species, 
may be the result of distortion. The maxillary bones of the type are 
loose and may be made to assume different angles to each other. The 
last superior molar is represented as unusually short by Owen. This 
appearance could be produced by the oblique angle of the aperture of the 
camera in photographing, due to its too anterior position. Be that as it 
may, I could detect no specific differences between the seven or eight spec- 
imens I examined. 

The Equus Urn is an average horse in all respects, presenting no very 
tangible characters by which to distinguish it from the existing species of 
the E, asinus and E, zebra group, so far as the parts which I examined go. 
It has the internal anterior column of the superior molar always less in 
diameter than half that of the crown of the tooth, and not characterized 
by any marked peculiarity. The borders of the lakes have an entering 
loop on each end of the inner border ; of these the adjacent ones are well 
marked, and the remote ones little marked. External to the adjacent 
loops the borders of the lakes are a little crenate. There is a small internal 
median loop of the internal enamel border at the notch. The crowns of 
the teeth are a little wider than long, and they are not curved. The pal- 
ate notch reaches as far forwards as the posterior border of the second 
true molar, and the palatal foramen is opposite the front of the third true 
molar. The latter tooth is a little longer than the other true molars. The 
second premolar is short and robust. The diastemata are rather short, as 
can be seen by the appended measurements. 

Measurements. M. 

No. 1. Escuela des Minas. 

Length of precanine diastema .020 

Length of postcanine diastema 074 

Length of molar series .151 

No. 2. Museum Nacional. 

Diameters of P-m. ii | anteroposterior 030 

V transverse 024 

Diameters of ?P.m. iil \ anteroposterior. 024 

i transverse 027 

Diameter of ?P. m. iv \ anteroposterior 025 

( transverse 028 

This species differs from the Equus andium Wagn., so fully described 
by Branco,* in the absence of a facial fossa. From Equus cabaUus it 
differs in the short diastemata, and the little posterior production of the 
maxillary bone. How it differs from the species of the asinus section I do 
not yet know . 

Equus excelsus Leidy, Extinct Mammalia Dakota and Nebraska, 
1869, p. 266 ; pi. xxi, fig. 31. 

•"In Dames and Kaysei Palieontologische AbhaDdlungen,1883,p. 110, Dr. Branco 
ftirnishea reasons for believing that the K argentinus Burm. is the same species 

I 
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A portion of a left maxillaiy bone supporting the true molars of a horse 
from the Oregon desert, received from Professor Condon, resembles closely 
the type specimen from Nebraska described by Leidy as above. Two 
skulls, in the two museums of Mexico already referred to, present the same 
dental characters. In identifying the Mexican with the Oregon and Ne- 
braska horses, I wish to be understood as making a provisional arrange- 
ment only, for unfortunately the cranium of the North American horse 
with this dentition is yet unknown. The uncertainty attending a dental 
identification being admitted, I proceed to the description. 

This species differs fh)m the others, whose remains have been found in 
the valley of Mexico, in the elongate and flattened form of the lobe formed 
by the section of the anterior internal column of the superior molar. This 
long diameter generally exceeds the half of that of the crown of the 
tooth by one-eighth the latter, and is rarely so short as one half of the 
same. The loops of the lakes are few, including only one near the pos- 
terior borders near the internal side and one on the anterior border of the 
posterior lake. There is generally a little loop at the notch between the 
two internal lobes. "Crowns straight, second superior premolar elongate 
and acute. 

One of the crania is complete, lacking only the lower jaw, and the two 
third true molars. The other lacks all posterior to the palatal notch. 
From the former I derive the following characters : 

The apex of the nasal bones is above the superior canine tooth. The 
posterior border of the nares marks the middle of the anterior column 
of the third premolar. The infraorbital foramen is above the posterior 
edge of the second column of the fourth premolar. There are two notches 
on the anterior part of the superciliary border ; and there is a short exos- 
tosis on each side of the front, in line with the supraorbital border, in 
front of the preorbital border. 

Measurements. M. 

Length from superior edge of foramen magnum to in- 
cisive border. 565 

From posterior nares to incisive border 300 

Interorbital width. 166 

Length of series of molar teeth 191 

precanine diastema 022 

postcanine " 056 

Width of palate at third incisors 092 

" " canines, inclusive 075 

Diameters P-m. ii I anteroposterior. 0425 

t. transverse 0275 

DiamelerB P-m. Ui \ anteroposterior. 032 

< transverse 034 

Diametere M. iil \ anteroposterior 0335 

i transverse 029 
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The internal anterior column of the superior molars is longer and flatter 
than in the specimens of the North American horse, but I do not feel at 
liberty to propose a new specific name for the Mexican animal. The 
absence of facial fossa and short diastemata throw it into the series of the 
asses. From all these the large flat internal column distinguishes it. The 
presence of the loop at the notch of the internal border in the Mexican 
specimens distinguish them from Leidy's type and from one of Condon's 
specimens. A second one of the latter has a small loop at the point in 
question. The absence of this loop is given by Leidy as characteristic of 
the E, oceiderUaUs, but only a small proportion of my specimens of that 
species are without it. 

The Mexican specimens are from Tequixquiac. 

EqUUS BABCBNiBI CopC, Sp. nOV. 

Two superior molars represent this species in the Museum Nacional, and 
two superior molars in the Escuela des Minas. A skull lacking all in front 
of the orbits inclusive, in the latter museum, probably belongs to the same 
species. 

This horse is distinguished from all the others here mentioned or des- 
cribed by its small size. In the characters of its superior molars it is like 
the Equtis oxuUm. The anterior internal column is flat, and its antero- 
posterior diameter is five-eighths that of the crown of the tooth. The 
prism is straight The lakes have the margin but little looped ; the pos- 
terior notch of the anterior lake is trebled or triplex. The grinding face 
of the crown of the third superior molar is a little longer than the others. 

Mfi€uurement8. M. 

Diameten, of molar No. I j anteroposterior 0215 

(transverse.... 0280 

Dlametersof molar No. II j anteroposterior 028 

c transverse 022 

From Tequixquiac. 

I have dedicated this species to my distinguished friend Mariano de la 

Barcena, Professor of Geology in the National Museum and Director of 

the Meteorological Observatoiy of the City of Mexico. 

PLATYGONTJS Leconte. 

Plattoonus ?compbbs8us Leconte. 

A portion of the mandibular ramus of a species of peccary, apparently 
the above, was found at Tequixquiac, and is preserved in the museum of 
the College of Guanajuato. Dr. Alfredo Dug6s, the distinguished pro- 
fessor in the college, called my attention to the specimen, and gave me a 
cast of it. Its dimensions are similar to those of North American indi- 
viduals, as follows : 

Measurements, M. 

Diameters of M. i ( anteroposterior 0145 

<> transverse 012 



* 
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Measurements, M. 

Dfameter8 0fM.ii('""««>P«"«'*«>' • «" 

ttransYerse 014 

HOLOMENI80U8, gen. nov. 

Under the head of this genus I gi^e a synopsis of the results of my 
study of the ezlinct Camelid® of the American Pliocene epoch. I can 
compare the specimens from Buenos Ayres with those from Mexico and 
Oregon, and Branco and Owen have given detailed descriptions of speci- 
mens from Buenos Ayres and Mexico. From these sources I learn of the 
existence of the following generic forms of Camelids. I omit Protblahis 
Cope,* and refer it to a separate family — the ProtolahididsB, on account 
of the presence of three superior incisors in each premaxillary bone, as 
in the primitive Ruminantia, combined with the presence of a cannon 
bone. 

I. Premolar teeth J. 
P-m. i separated by diastemata ProcatMlus, 

n. Premolar teeth }. 
P-m. ii below wanting Pliaitehenia, 

ni. Premolar teeth J. 

Fourth inferior premolar triangular Camelus. 

Fourth inferior premolar composed of two crescents, which enclose a lake 

(an inferior P-m. 8 ?) PalatLchenia. 

Fourth inferior premolar composed of two crescents, with two posterior 
tubercles behind them ProtaiLchenia, 

IV. Premolar teeth f 

Fourth premolar below triangular Auehenia. 

V. Premolar teeth ^ 

Fourth superior premolar composed of two crescents Holomeniscus. 

Fourth superior premolar consisting of a simple cone Eschatius, 

The position of this genus being determined as above, it remains to 
examine the material representing it, at my disposal. 

In 1873 Dr. Leidyf described a large species of llama from specimens 
from California, which include the entire inferior series of molar teeth, 
and one superior molar. The first inferior molar, properly the fourth pre- 
molar, has the crown partially worn, showing that it was opposed by a 
grinding tooth in the superior series. In the Museum Nacional of Mexico 
is preserved a complete mandibular ramus, containing all the teeth of one 
side of an animal smaller than Dr. Leidy's type, but having a general 
resemblance to it ; including the worn fourth premolar. In the collections 
of Professor Condon and myself from the Oregon desert, there are vari- 
ous isolated molars agreeing in measurements with Dr, Leidy's type, and 
belonging probably to the same species. In the Condon collection is part 

* Proceedings Academy Philadelphia, 1876, p. 145. 

t Report U. S. Oeol. Survey Terrs., F. V. Hayden, 1, p. 235, pi. xxxvli, flgs. 1-8. 
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of a superior maxillary bone which contains the M. i and the alveolus of 
the P-m. It, with the foramen infraorbitale anterius. The measurements 
of the M. i agree with those of the corresponding tooth of the lower jaw of 
Leidy's specimen. In the Museum of Mexico, there are preserved several 
superior true molars which also agree in dimensions with the correspond- 
ing teeth of the lower series of the type of the same A, hesUma of Leidy. 
The fourth superior premolar is wanting from this series. 

The fragment of maxillary bone in the Condon collection shows that 
this species had a large three-rooted fourth premolar. It is broken off at 
the anterior alveolus, but it is so attenuated at that point as to make it 
almost certain that there was no third premolar in front of it, as is found 
in the genus Auchenia. 

In further evidence of the existence of a genus characterized as above, 
by the absence of the P-m. a, the jaw-fragment which represents the 
Auchenia vUakeriana* may now be cited. 

Holomeniscus mtakerianus Cope. 

Although I ascribed a third superior premolar to this species, I must 
now deny its existence in the adult animal. A slight fossa on the narrow 
alveolar ridge indicates the possible presence of a single-rooted rudiment 
of such a tooth in the young. In a comparison of this species with the 
Auchenia weddeUii Gervais, from the Pampean beds of Buenos Ayres, it 
is readily observable that the latter is a true Auchenia, with well devel- 
oped P-m. 8 in the upper jaw, and that it is of larger and more robust pro- 
portions than the B. vitakeriana. In the only well preserved lower jaw 
which I possess, there is a well developed P-m. iii, a tooth found only as 
an occasional accident in Auchenia lama (teste Owen Odontography). In 
the A. intermedia Gerv., from the same locality, this tooth is wanting 
from one ramus, while the other displays a shallow vacuity as though 
such a tooth had existed in infancy and had been shed. I therefore retain 
these species in Auchenia. 

HoLOMBNiscuB HE8TERNU8 Leidy. Auchcnia heeterna Leidy, loc. sup. 
cit. 

The existence of superior molars in the Museum Nacional of Mexico 

which agree with the corresponding teeth of the Californian and Oregonian 

llamas has been mentioned above. I give the dimensions of these teeth as 

follows : 

Meaeurements. M. 

_ . „ / anteroposterior 041 

DmmetersM. ijt^ng^erse 033 

_, ,,1 5 anteroposterior 041 

Dutmeters M. ii , \ transverse 040 



I one individual, 
iii I 



Diameter M. iii f | anteroposterior 053 

J *- transverse 029 

« Balletln of the U. S. Oeologloal Sarvey Terrs., 1878, p. 3S0. 
PROC. AHBB. FHILOS. SCO. XXII. 117. C. PRINTED OCTOBEIl 22, 1884. 
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These molars are covered with a layer of cementum, which n included 
in the measurements. 

The mandible, I am disposed to refer to a smaller variety of this species 
for the present. The well-worn fourth inferior premolar indicates that it 
could not belong to the genus Eschatius, where there is no opposing tooth 
in the superior series capable of producing such a result. The hook be- 
low the condyle is well developed in this jaw. The incisor teeth are 
narrow. The canine is small and is separated from the incisors by a dias- 
tema. The triturating surface of the fourth premolar is triangular, and 
includes a lake. The molars increase in size posteriorly. The mental 
foramen is large, and is situated behind a point below the canine. 

Measurements, M. 

Length of Jaw trom incisive alveoli to angle 415 

'Height at coronoid process 290 

" at condyle 218 

ramus at M. i 070 

" " middle of diastema 040 

Length of symphysis 096 

" from base of incisors to canine ...•« 048 

•' " canine to P-m. iv 092 

" of all the molars 147 

Diameters P-m. iv | anteroposterior 022 

(> transverse 013 

Diameters M. I ^ "nteropoBterior. 085 

(. transverse 019 

Diameterg M. li | anteroposterior 042' 

I transverse 019 

Dlainetcn. M. iii / anteroposterior 048 

i transverse.. Olo 

From Tequixquiac. 

A cannon bone in Condon's collection, which may belong to this species, 
measures fifteen and a quarter inches in length. So far as the evidence 
goes it may as well have belonged to the Eschatius conidens. According 
to Leidy the cannon bone of the Auchenia californica Leidy measures 
nineteen inches in length. A cannon bone of at least this size, with other 
bones of the skeleton, occurs in the museum of the School of Mines, and 
may belong to the Californian species. Whether that species is a true 
Auchenia or not remains uncertain, as the teeth are unknown. 

ESCHATIUS, gen. nov. 

This genus is well characterized by the reduction of the fourth superior 
premolar to a simple cone, in place of the usual double crescent charac- 
teristic of the Ruminantia generally. This is the greatest known reduc- 
tion of the premolar series in the Ruminantia, exceeding anything in the 
Bovidfle, a family otherwise more specialized than the Camelidse. If my 
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identification of mandibles be correct, there is but one inferior premolar, 
which is not prismatic, but has two divergent roots as in Auchenia. The 
crown is compressed. In any case this genus is distinct from Palauche- 
nia Owen, which is said to have the fourth inferior premolar composed of 
two crescents, somewhat as in the Protauchenia of Branco. There is also 
a simple conic third inferior premolar according to Owen. The type 
specimen of the type of Palauchenia, P. magna Owen, consists of isolated 
teeth put together in a bed of plaster of Paris. While there may be some 
uncertainty as to the position of the third premolar, I cannot agree with 
Professor Leidy* in the supposition that these teeth have been inverted by 
their describer, and really belong to the upper jaw. The specimen is 
preserved in the museum of the School of Mines, and I did not observe 
any second one. 

ESCHATIUS CONIDSKS, Sp. UOV. 

Primarily established on a superior maxillary bone, which contains all 
its teeth, which is preserved in the Museum Nacional of Mexico. I cannot 
distinguish from this individual another one which was found by Mr. 0. 
H. Sternberg in the desert of Oregon, and which is represented by a good 
many fragments, including parts of both jaws. I describe the Mexican 
specimen first. 

The true molars increase rapidly in size posteriorly. The vertical ribs 
of the external anterior horns of the external crescents are very strong, 
and th'e external wall of the anterior crescent has a low rib on the me- 
dian line also. The posterior internal crescent of the last superior molar 
(which is not much worn) sends its anterior horn to the external wall, 
thus cutting off the posterior horn of the anterior internal crescent. 

MeasuremenU, M. 

Length of the four superior molars 126 

•* •• M.i 041 

Diameter8ofM.ii..j^«^°«^«^^^^^*«« ^f 

I anteroposterior 044 

Length of M. iii 051 

The/orofnan infraorbitale anterius issues above the anterior rib of the pos- 
terior crescent of the first true molar. The specimen is from Tequixquiac. 

The Oregon specimen includes a left maxillary and mandibular bones, 
with the roots or alveoli of the teeth remaining, together with numerous 
bones of the skeleton. As one or two teeth of the Holomeniscus hestemus 
are mingled with the other pieces, it becomes uncertain to which of the 
species some of the bones should be referred. This is the more difficult, 
as the snperior molar teeth of the two animals are of nearly the same di- 
mensions. ; The probabilities are, however, that the greater number accom- 
pany the species represented by the jaws. I proceed to describe the latter. 

In the maxillary bone the single alveolus of the fourth premolar is close 

* JEteport U. S. Qeolog. Sarvey TesTs. I, p. 256. 
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to that of the anterior root of the large first true molar. Its section is a 
wide oval. The base of the second true molar is not longer than that of 
the first true molar. The external wall of the maxillary bone is broken so 
that the position of the infraorbital foramen cannot be positively ascer- 
tained. A narrow groove, which may be a part of the inflraorbital canal, 
is exposed, and is continued forwards to a point anterior to the first pre- 
molar, where it probably issues. If this be a correct inference, its posi- 
tion is anterior to that observed in the Mexican specimen. The palatine 
foramen issues opposite the anterior root of the first true molar. In the 
Holomeniicus hestemuB this foramen issues opposite the fourth premolar's 
internal root. 

The fragment of mandible is the anterior part of the left ramus, includ- 
ing the premolar and half the symphysis. The fundi of the anterior alve- 
oli only are preserved. That of the canine is smaller than those of the in- 
cisor teeth, and is cMse to that of the external Incisor. The mental fora- 
men is large, and is situated posterior to the mouth of the alveolus of the 
canine. The symphysis is not codssified. The alveolar edge of the dias- 
tema is narrow, and presents a narrow vertical parapet outwards, which 
makes an angle with the external convex side of the ramus. The inferior 
outline below the diastema is a little concave. The roots of the premolar 
are well separated. The crown is lost. The coronoid process, supposed 
to belong to the same species, is like that of the llama, near the condyle, 
and 13 quite elevated. It maintains its anteroposterior width to near the 
summit. Anterior edge rounded, the bevel extending on the external face 
towards its base. The posterior rotula of the condyle is median, and not 
on one side as in the llama and in the camel. The anterior part of the face 
presents forwards as in the llama, and is not so much expanded as in the 
camel. The petrous bone is as large as that of the camel, and has a more 
widely open styloid 'fossa, which is directed more inwards in the down- 
wards direction. The face also for the paroccipital process approaches 
much more nearly to its fundus than in either the camel or the llama. 

Measurements. M. 

Long diameter of alveolus of superior P-m. iv 009 

M. i 036 

M. ii 038 

inferior P-m. iv 022 

Length of inferior post canine diastema 070 

Depth of ramus at middle diastema 035 

P-m.iv '.045 

It still remains to be ascertained whether this Oregon Eschatius belongs 
to the species that is found in the Pliocene beds of the valley of Mexico. 

Eschatius longirostris, sp. nov. 

This llama is known to me from a right mandibular ramus, which is 
broken off behind the last molar tooth, and which supports the symphyseal 
portion of the left ramus, less its external wall. In size this species is be- 
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tween the Auchenia weddelli Gerv. and the Eschatius conidenB, having just 
about the dimensions of the CameluB dromedariui or the Palauchenia 
magna Ow. It differs fh>m the EBchaiius conidenB in the much longer 
inferior diastema, longer, coossified symphysis, and smaller true molar 
teeth ; the comparison being made with superior molars of the E. conidenB. 
The alveolus of the inferior canine tooth is small, and is a short distance 
posterior to the third incisor, being separated by a short diastema. The 
mental foramen is very large, three times the size of that of the E. conidenB^ 
and its anterior edge is 20 mm. posterior to the canine alveolus. The 
alveolar i>arapet of the diastema is not so elevated as in E. conidenB^ but is 
distinct. The dentition shows that the animal is an old one. The fourth 
premolar has two divaricate roots, which spread nearly as far anteropos- 
teriorly as those of the first true molar. The crown is compressed. Apex 
broken. The crowns of the molars are worn ; that of the first to the 
roots. The heel of the third true molar is lost. 

MeoBurcments, M. 

Width of mandible at inferior canines 027 

Length of inferior postcanine diastema 1 10 

" ** molar series 132 

•• '* P-m.iv 027 

M.i 029 

M.ii 034 

Widthof " M.ii 022 

Depth of ramus at middle diastema 043 

** P-m.iv .058 

From the Oregon desert ; Professor Condon's collection. 

BOS Linn. 
Bos LATIFB0N8 Harlan. 

This species is represented by numerous remains, 'and must have been 
abundant in Mexico during the Pliocene epoch. 



On the Btruciure of the feet in the Extinct Artiodactyla of North America. 

By E. D, Cope, 

{Bead "before the American PhUoBophical Society, Auguet 15, 188 4.) 

The structure of the feet of a number of the Artiodactyles of the Ter- 
tiary beds of North America has already been described. In this paper 
I enumerate these, and add descriptions of some types which have been 
hitherto unknown. I commence with the Bunodonta. 

BUNODONTA. 

Paktolbstbs Cope. 

The structure of the tarsus only of this Eocene genus is known.* 

* Cope, FroceedlDgs American Philosophical Society, 18S1, p. 188. Pal. Bul- 
leUn^Mo.M. 
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The cuboid and navicular bones are distinct from each other and fh>m 
the cuneiforms, and the ecto- and mesocuneiform are co5ssified. There 
are four metatarsals. The laterals (ii and v) are slender ; and the 
medians are distinct but appressed, their adjacent sides being flat- 
tened. This foot structure is remarkably advanced considering the early 
age, Wasatch Eocene, of the period of its existence, and the primitive, 
tritubercular bunodont character of the superior dentition. The seleno- 
dont types which appear first In our series of formations, the Oreodon- 
tidee of the White River low Miocene, present a much more primitive type 
of foot. The camel series is remarkable for the early and continued 
absence of the first and fifth metapodial bones. The first known of the 
line, Poebrotherium, from the White River beds, has only minute rudi- 
ments of them. It is probable the Pantolestes, or some member of the 
PantolestidiB, is an ancestor of Poebrotherium, with a number of lost 
types intervening. 

Elotherium Aym. 

The first information respecting the structure of the feet of this genus 
was furnished by Marsh.* He says "The radius and ulna were sepa- 
rate or very loosely united. The third and fourth metacarpals were 
nearly equal in size, and the second and fiflh longer than the corres- 
ponding bones of the pes. In the latter the first digit was wanting, 
and the fifth rudimentary." This description leaves us in the dark as 
to the development of the second digit in the posterior foot and of the 
second and fiflh in the anterior foot. The ambiguous language led me to 
infer that there are four digits of the anterior foot of the animal described 
by Marsh, and hence to separate it generically from Elotherium. The 
first definite information is derived from Kowalevsky, from his great 
memoir on the genus Anthracotherium.f He here states distinctly that 
the genus is bidigitate, but with small rudiments of the second and fifth 
metapodial bones. He shows also that the lunar is equally supported by 
the magnum and unciforum. In a memoir especially devoted to this 
genus^ he also shows that the cuboid, navicular and cuneiforms are dis- 
tinct, while the ecto- and mesocuneiform s are coosifled, the entocuneiform 
being absent. The structure of the tarsus in this genus is then as in 
Pantolestes, and from this genus or one of the same family, Elotherium 
no doubt took its origin through intermediate genera. | 

Selbnodonta. 
Oreodon Leidy. 

We owe to Leidy the following statement regarding the foot structure 
of this genus. § What are supposed to be the bones of the forearm and leg 

• American Journal Scl. Arts, 1878, p. 487, Jane, 
t Palflpontographlca, 1873, p. 188, Aagusl ? 
J Loc. clt., xxU, N. F. II, 7, p. 415. 

D I have given the structure of the anterior leg and foot In Elotherium impera' 
tor, Bulletin U. 8. Geol. Surv. Terrs., Vol v, p. (K). 
I Extinct Mammalia of Dakota and Nebraska, 1869, p. 72. 
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are discrete, as in the hog ; and the boaes of the feet correspond in number 
with those of this animal. In 1873, Professor Marsh confirmed these 
statements as regards the metacarpal bones,* and added " that the navicu- 
lar and cuboid bones were loosely coosified or separate.*' In 1884t I gave 
a full account of the structure of the limbs in this genus. I mentioned a 
peculiar feature of the carpus, viz.: that the os lunare is supported below 
by the inward extension of the unciform, so that the magnum is below the 
scaphoideum. I also showed that the cuneiforms are distinct, and that 
the entocuneiform is wantmg. 

EucROTAPHus Leidy. 

I have already stated that this genus is tetradactyle anteriorly and pos- 
teriorly.^ I now add that the structure of the limbs and feet is in otner 
respects like that of Oreodon. Thi<» is true of the inner extension of the 
unciform, so that the magnum is below the trapezoides. The inner side of 
the latter bone in the Eticrotaphits paciflcus, is so excavated, that there was 
plainly a free trapezium of small size. In the posterior foot the entocunei- 
form is wanting, and the mesocuneiform is distinct from the ectocuneiform. 

Merycoch(erus Leidy. 

The first information of the foot structure of this genus is contained in 
my paper on the Oreodontidse above cited. | The fore and hind feet are 
there stated to be tetradactyle. I now add that in the M. morUanus Cope, 
the OS magnum is entirely below the scaphoid, and that there is a distinct 
trapezium. The posterior foot is constituted as in Eucrotaphus ; I also 
observe that the navicular has a peculiar little facet on its distal face near 
the front of the external edge. This fits a corresponding facet which 
forms the proximal surface of a ledge, which extends from f^ont to rear on 
the inner side of the cuboid. In Eucrotaphtis paeifieus the arrangement is 
similar, excepting that the ledge of the cuboid is interrupted at the middle 
by a deep excavation. In Merychyus arenarum the cuboid is like that of 
MerycochcRrm montanm in regard to this ledge. 

Mekchtus Leidy. 

The limbs and feet in this genus are quite as in Merycochosrus. The 
species which I have examined is the M. arenarum Cope. 

Leptomeryx Leidy. 

We possess as yet no information regarding the limbs and feet of this 
genus. It is therefore fortunate that I obtained in the White River bed 
of North Eastern Colorado, in 1879, a nearly entire skeleton of the L. 
evarm Leidy. The bones were all found close together, and belong to 
two individuals, and are without admixture of those of any other species. 

* Amer. Joar. Sol. Arts, p. 409 ; Marsh does not credit Leidy with his previous 
observations, 
t Proceeds. Amer. Phllos. Society. Pal. Bulletin, No. aS, pp. 50S— 10. 
X Loc cit., p. 504. 
I Proceeds. Amer. Phllos. Society, 18S4, p. 501. 
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From these, and inferentially from other specimens, is derived the curi- 
ons fact, that there are four distinct metacarpals, all supporting digits, 
while there are hut two metatarsals, which are coosified into a cannon 
bone. This diversity between the limbs is unparalleled, although an 
approach to such a condition is seen in the peccary. In this animal, as is 
well known, there are four distinct digits in the manus, while in the pes, 
the metatarsals are codssifled proximally, and the fifth metatarsal is re- 
duced to a scale. This difference between the two limbs is a farther 
illustration of Mr. Ryder's statement that the posterior limb is in advance 
of the anterior in grade of development, for which I have endeavored to 
account by reference to the fact that it is the posterior foot which receives 
the greater number of impacts in progression. This is because the hind 
limb is the principal propeller of the body. 

In accordance with the structure of the feet, the fore-limb is much be- 
hind the posterior limb in the fixity of its parts. The ulna and radius 
are distinct ; the head of the latter a regular transverse oval. The distal 
extremity of the fibula is not coossified with the tibia, but forms a sepa- 
rate bone, as in the Ruminantia. 

The lunar is mainly supported by the unciform, so much so that the 
front face of the magnum is not beveled to ^t the former. Behind the 
face, the edge of the magnum is a little beveled for the lunar ; but the 
former bone lies almost entirely under the scaphoid. The trapezoi'des is 
coossified with the magnum. No distinct trapezium. 

The cuboid and navicular are solidly united. The ecto-and mesocu- 
nei forms are distinct, and there is no entocune'iform. The second metatar- 
sal is represented by a flat oval bone which is borne on the underside of 
the projecting heel of the third metatarsal. The fifth is of smaller size, 
and is a scale imbedded in a depression of the posterior part of the side of 
the fourth. Ungues unilateral, trihedral and acute. 

Hypertragulus Cope. 

Remains of this genus are as abundant in the White River beds as are 
those of Leptomeryx, and like that genus I know but the one species, the 
H, caUaratus Cope. Unfortunately I have not been able to obtain bones 
of the skeleton connected with dentition from this formation, although 
numerous bones occur separately which probably belong to it. The 
genus is however abundantly represented in the John Day Miocene beds 
of Oregon, where Leptomeryx does not probably occur. At least nb 
specimens of the latter are to be found in a collection of between one and 
two hundred individuals of this general type in my collection. I cannot 
distinguish the John Day species from the H. calcaratus, although the 
size is generally distinctly larger.* In other cases the size is the same. 
To the John Day specimens then I refer for the characters of the feet of 
this genus. 

* It is probably this species that is cited by Leldy as the Leptomeryx evansi iu 
the Report U. 8. Qeol. Survey Terrs. I, p. 216. 
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The ulna and radius are coosified. The scaphoid and lunar facets of the 
radius are well distinguished by an oblique ridge. The carpus is un- 
known. The median metacarpals are separate ; whether the second and 
fifth are well developed I do not know, but suspect them to be so, as in 
Leptomeryx, since the third and fourth bear no adherent rudiments. The 
cuboid and navicular bones are united, while the cuneiforms are distinct 
from them and from each other, as in Leptomeryx. There are but two 
developed metatarsals, and these are distinct from each other. Thus the 
lore-limb in its ulno- radius exhibits a little advance over Leptomeryx ; 
while in the separate metatarsals it is behind the latter. 

Hypisodus Cope. 

This genus is remarlcable for its prismatic dentition, being the only 
Artiodactyle presenting the character in the White River fauna.* It was 
probably well advanced in foot characters, but of these I know but 
little. Parts of two tarsi found witii the jaws of the H. minimiu Cope, are 
referred to the species on account of their very small size, and general cor- 
respondence. The cuboid and navicular are codssifled. Their distal face, 
especially the navicular part, is so narrow transversely, that it is almost 
certain that the third and fourth metatarsals are coossified, and that the 
second and fifth are rudimental or wanting. There is no trace of facets 
for the latter on the naviculo-cuboid. 

PoCbrotherium Leidy. 

I have fully described the limbs of this genus in the Annual Report of 
the U. S. Geological Survey of the Territories for 1873t, as seen in the P. 
tiUoni Leidy, from the White River beds, and have confirmed them firom 
a fine specimen of the P. itembergi Cope, fh)m the John Day or Middle 
Miocene of Oregon. { The characters are; ulna and radius coossified ; 
trapezium and trapezoides present and distinct ; magnum supporting part 
of lunar. Two distinct metacarpals, scales representing the second and 
fifth ; navicular and cuboid bones distinct, as are the ecto- and mesocunel- 
forms ; entocuneiform wanting. Metatarsals two, distinct ; second and 
fifth represented by scales. 

Observations on the Phylooeny. 

I have maintained | that the selenodont dentition is a derivative of the 
bunodont, a proposition which seems unavoidable from a mechanical point 
of view. The testimony of palaeontology is also in its favor, since in 
America the oldest artiodactyle, Pantolestes, is bunodont. Kowalevsky in 
the phylogenetic table given in his monograph of Anthracotheriumg does 

* See Cope, Annual Report U. S. Geological Sarvey Terrs., 1878, p. 501, where 
the cuboid and navicular are stated to he united. 

1 1874, p. 499. 

t Bulletin U. S Geol. Survey Terrs. V, p. 69. 

I Journal Acadeniy Natural Sciences. 1874. See also Ryder, The Mechanical 
Genesis of tooth forms, Proceeds. Academy Phllada., 1879, p. 47. 

i 1878 (?4), p. 152. 

PBGC. AMEB. PHILOS. 80C. XXII. 117. D. PBINTED OCTOBEB 22, 1884. 
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not commit himself as to this point, but allows the development of the 
two types of dentition to appear to have been cotemporary and from some 
common origin. He then derives from such a comm(>n point of departure 
first, the Hyopotamidse, which first appear in the Eocene, and second, the 
ancestors of the Anoplotheriidse. From the Hyopotamidse he derives all 
the modern Selenodonta, exclusive of the Camelidse. The latter group 
he omits from his table, doubtless because his information on the subject 
was insufficient. The main line of origin of the Selenodonta is divided 
early in Miocene time, the genus Q^locus giving origin to the Pecora, and 
the genus Hysemoschus to the Tragulina. 

In describing the characters of the genus Poebrotherium for the first 
time, I remarked as follows :* ''The present genus is a more generalized 
type than Gelocus, and in its distinct trapezoid and distinct metacarpals 
represents an early stage in the developmental history of that genus. It 
also presents affinity to an earlier type than the Tragulidee which some- 
times have the divided metacarpals, but the trapezoides and magnum co- 
ossified. In fact Poebrotherium as direct ancestor of the camels, indicates 
that the existing Ruminantia were derived from three lines represented by 
the genera Gelocus for the typical forms, Poebrotherium for the camels 
and Hysemoschus for the Tragulidee." 

These views being then established on sufficient evidence, it remains to 
make such additions as the facts cited in the present paper indicate. First 
In importance comes the place in the phylogeny of the Selenodonta, of 
the Oreodontidae. The peculiar inward extension of the unciform bone 
already ascribed to them, characterizes also among extinct forms the genus 
Leptomeryx, and probably Hypertragulus. Among recent ruminants it 
is only seen in the Tragulidse.f If we arrange these types in serial order 
we find the modifications of form to be generally identical with those of 
the other ruminant lines, in the coossiflcation of the bones of the legs and 
feet. This series may then be regarded as phylogenetic. The peculiar 
structure of the carpus of the Oreodontidse, puts them out of the question 
as ancestors of any type of existing ruminants other than the Tragulina. 
Whether they themselves can be traced to a five lobed, or to a four-lobed 
bunodont ancestor, remains an undecided question. It is not, however, 
probable that a five-lobed form has been intercalated in a series, both of 
whose extremities are four-lobed. If this be true, the Oreodon'tid® must 
be regarded as an ancestral type of Selenodonta, coequal with the Hyopo- 
tamidse, and it may well be questioned whether the latter can have been 
ancestors of the existing Ruminantia, whose molars are four-lobed. 

So the present investigation does not disclose the ancestral stock of the 
Pecora. In North America we have not progressed further in the solu- 
tion of this question than I reached in 1877,^ after a study of the genera 

• Bulletin U. S. Geol. Survey Terrs. Vol. 1, No. 1. p. 26, Jan., 1874. 

t Among PeHssodactyles it occurs in Triplopus, Tapirus and the Rhinoceron- 
tldttj. 
X Proceedings Amer. Philos. Soc. p. 228. ' 
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CoBoryx Leidy, and Blastomeryx Cope. I had already* suggested that 
the former genus is the ancestor of the Cervidse, but subsequentlyf re- 
marked : '' It is not probable this genus is the immediate ancestor of Cervus* 
from the fact that the molar teeth display in their prismatic form a higher 
degree of specialization than belongs to that genus. It is probable that 
the true ancestor combined the dental type of Cervus with the distinct 
roots and short crowns of the molars, with the type of horns here de- 
scribed." I at that time included a species {Cosoryx gemmifer Cope) in the 
genus, provisionally, which has the type of molars in question. Having 
discovered another, larger species, which has the same type of molars, I 
at once distinguished the provisional group in which I had placed the 
C. gemmtfer, Blastomeryx, as a genus ; and in describing the species {B, 
borealis) observed as follows : 

"In brief, its molars differ from those of Cosoryx ("Dicrocerus") much 
as those of the deer differ from the molars of the antelope. While Cosoryx 
("Dicrocerus") was probably the ancestor of Antilocapra, Blastomeryx 
was the ancestor of Cervus or Cariacus." This opinion expresses all the 
information I possess on the subject at present. It remains to ascertain 
the structure of the anterior feet in Hypisodus, which is the earliest genus 
of Ruminantia known to have prismatic molars. 

The following table will represent the views expressed in the preceding 
pages : 



? Bovidse. 



Tragulidse. 



Camelidee. 



Hyopotamidse. Oreodontidse. Poebrotheriidse. 




Selenodonta. 




Quadritubercular Buno- 
donta. 



Tritubercular Bunodonta. 
(Pantolestidse.) 



* Proceedinifs Academy Philadelphia, 1874, p. 149. 

t Report Expl. Surv. W. of 100th Mer. U. S., G. M. Wheeler ia charge, Iv, pt. il, 
p. 849, 1877. 
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F\fth Contribution to the Knowledge of the Fauna of the Permian Formation 
of Texas and the Indian Territory. By E, D, Cope.* 

{Read before tJie American Philosophical Society, August 15, I884J) 

PISCES. 

CeBATODUS FAY08U8, Sp. DOV. 

This species is known to me from a piece of the lower Jaw, which sup- 
ports a tooth. One extremity of the tooth is broken off, but from the cur- 
vature of its inner side, it is to be inferred that the portion lost is but small, 
probably including one of the three processes which the tooth possesses. 
The species may be distinguished from those described by Agassiz, and 
from the existing species, by the great depth of the two emarginations of 
the external side. These enter the crown so deeply as reduce its width to 
dimensions no greater than those of each of the processes of the crown. 
The internal face is strongly convex, and one extremity is more strongly 
recurved than the other. The crown consists of a mass of coarse perpen- 
dicular simple calciferous tubules, which are enclosed in a rather thin 
layer of a dense substance which thickens downwards, and laps over the 
external face of the jaw bone. The external surface of this layer is 
vitreous. The walls of the tubules are of a dense and hard substance, of 
a darker color in the fossil, and the tubules are filled with a softer sub- 
stance, so that the grinding surface of the crown has the appearance of a 
small honeycomb. The diameter of the tubules ranges from 1. to .05 mm. 
The fragment of jaw is robust, is deeper than wide, and is strongly con- 
vex on the internal face. The internal inferior angle rises at one extremity 
above the level of the external inferior angle. The processes of the crown 
project freely beyond the bone, having rested on the cartilage which forms 
the external face of the jaw, as Gunther has shown to be the case in the 
C. forsttri. 

Besides the deep emarginations of the crown, the coarseness of the cal- 
ciferous tubules is a special character of this species. 

Measurements. M. 

Depth of jaw with tooth 019 

*' •• without tooth 012 

Width of crown at middle process 014 

Probable length of crown 022 

Found by Mr. W. F. Cummins. 

Agassiz did not record any species of this genus from below the Trias, 
but Fritsch has reported them from the Permian of Bohemia. 

BATRACHIA. 

Cricotus CRA881 discus, sp. nov. 

Accession of additional material enables me to add several points to the 

♦The "Fourth Contribution" will be found at page C28 of these Proceedings 
for the year 18i3. 
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knowledge of the osteology of this genus, and to distinguish satisfactorily 
three species. I have much pleasure in obtaining these additional facts, 
since everything relating to this curious genus is of interest. 

In the first place, the neural arches are not coossifled to the centra, but 
are readily separated Arom them. Their basis of attachment forms, on 
each side of the median neural canal, an oblique triangular surface look- 
ing forwards and upwards, with the apex above and behind. The ease 
with which the neural arches separate accounts for the rarity of their 
occurrence on separate centra. They support the diapophyses at their 
lower border. Second, that the sacrum consists only of a centrum and 
an intercentrum, both of which take part in furnishing a ooncave facet 
for the attachment of the pelvis. Third, some of the ribs are two-headed, 
and their capitular articulation is with the posterior edge of the intercen- 
trum. Fourth, there is a hyposphenal articulation, as in the genera of 
Jurassic Saurians, Camarasaurus, Amphicoelias, etc., and in th» Permian 
genus Empedias, among the Theromorpha. The hypantrum has, hpwever, 
this peculiarity : that its sides are produced forwards into a process on each 
side below the prezygapophyses, each of which is subconical in form, but 
with the interior face excavated to receive the hyposphen, so that the sec- 
tion of the process is crescentic. These processes I have never previously 
observed. I call them hypantrapophyses. I find them in the Cricotus 
hypantrieui. The neural arches of the other species are either lost or in 
such close juxtaposition that I cannot see them. 

The species differ in part as follows ; the full characters can only be 
given in more detailed descriptions of more perfect specimens. 

I. Dorsal intercentra much narrowed or pinched above. 
Hypantrum unknown (7. heteroclituB, 

II. Dorsal intercentra equally robust above as below, or more so. 

Hypantrum unknown C. crassidiseus. 

Hypantrum with acute lateral processes C. hypantricus. 

The measurements of the O. crassidisctis are as follows : 

Measurements. M. 

vertical 025 



. , f vertica 
'■"^ 1 transy* 



Diameters of dorsal centrum behind , .^^^„^^^ nnn 

(.transverse 025 

f middle line below 013 

Lengthofdo. | at base of neural arch 013 

^f width 010 

Base of neural archjj^^g^j^ ^^ 

^, « , ,. .(vertical 025 

Diameters of a dorsal mtercentrum I ^^^g^g^^ ^^ 

_ - J I middle line below 009 

Length of do. I „ .. ^^^^^ ^^^ 

( transverse length 027 

Diameters of coracoid i » j v f *^ glenoid face 029 

(width I at internal face 010 
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It is probably this species which I have figured in the Proceedings of 
the American Philosophical Society,* and American Naturalist, f under 
the name of G. Tieteroclitus, It is the most abundantly represented in 
my collection. In the specimen figured in the American Nalontlist, 
the probable scapula is visible on both sides, but the coracoid is concealed 
by the pectoral scuta. 

CbXCOTUS HYPANTRICU8, sp. UOV. 

This Embolomere is probably represented by two individuals, which are 
of larger size than any species which have hitherto come under my no- 
tice, one of them very much larger. It is only the smaller specimen 
which is accompanied by the astragalus. Both of them display the hypan- 
trapophyses already mentioned in remarks on the genus under the head 
of 0. crassidicus. 

As already pointed out in the key of species, the dorsal intercentra in 
the C7. hjfpantricus are stout and not narrow above, but the thickness in- 
creases rather than diminishes upwards. They thus differ from the cor- 
responding intercentra in the C. heteroclitus. In many of the dorsal in- 
tercentra the dense external layer which covers the inferior face continues 
upwards to an apex, the articular surfaces of the two ends meeting so as 
to exclude the former. This is also the case in the C, crassidiscus. The 
centra have the abbreviated form characteristic of the genus, and the for- 
amen chordse dorsalis is present, but is smaller than the G. heteroditui. 

The supposed astragalus is oblong ; proximal^: border longer than the 
distal, which is separated by an obtuse angle from the ectad ; distal en- 
tad not reaching superior surface of bone, long, extending inwards below 
the revolute proximal part of the entad face, from which it is separated 
by a narrow oblique groove. Proximal and distal entad separated by 
notches of the two faces ; a ridge the length of the bone below. 

Measurements. M. 

Diameters of centrum of indi- / anterposterior 015 



{ 



vidual with astragalus. I transverse 028 

T^. ^ r *. 1 r anterposterior 038 

Diameters of astragal us < * ^^^ 

(transverse 029 

Diameters of centrum of r anteroposterior 018 

larger individual. 1 transverse 038 

Diameters adjacent intercentrum of do. { anteroposterior .013 

(.transverse 038 

REPTILIA. 

Clepsydrops leptocephalus, sp. nov. 

This species is represented by almost the entire skeleton, the principal 
deficiency being that of the scapular arch and the anterior limbs, with the 

• 1881, pi. 11, flgs a-b. 

t 1884, p. 39, pi. v and flg. 7. In pi. v, flgs/ and g represent the C. heteroclitus, 

X I determine the ends of this specimen from a foot of Eryops. 
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plinlanges o( ilie posterior feet. The booea of tlie «kuU are mOBlly pre- 
serred, bul la a dislocuted coDdlLioD, They serve lo demonBtrale Bume ol 
Vbe chftractcra of Ihe genua and family. 

TUe quad rate bones of bolb aides ore dlstloctl; diBplajed. Thej are 
ntborBborl, and arlicuIatcubuTe by equftmosul suture witlitbe Bqunmoaitl 
b(>ne«. which overlap them posteriorly. Tbey narrow upwards, and are 
deeply grooved on the nuierior face below. Each edge of the groove is 
pt«>duced forwards ; the external lor n considerable distance as an acumi- 
nate laminiform procesB, io the usual position of a quadraiojugal bone. 
Tbe production of the inturnal edge is alioner, and its esiremity is verti- 
lally Irunuite. Its niiperior edge fits an iDcurvature of the superior edge 
of the pterygoid bone, and ilB internal lace la applied to tbe external face 
of the latter. 

The pterygoid bone displays tliu BUbtiiaogular plate with dentigerous 
edges, such as I hare already described as present in the species of Dime- 
trodoD. Ill this species It is thinner and loss massive than la any species 
ol that genuB yet known. This specimen enables me to locale it more 
precUely tliau heretofore. The pterygoids were probably placed much as 
I liave reproseuted Ihem lo be, in the Bmpediat molarin Oope (Proceedings 
American riiilosopb. Society, vol, xix. p. G8, pi. v). Thep send Inwards 
> aubtrtaoguUr plute from each aide, which approacli each other on the 
mediiia line wiiboul touching, and the adjacent edges ate somewhat de- 
curved. Tbe pusterioc edges are deeply concave on ea<.-h side of the mid- 
dle line, and like the inferior edges, arc dentlgerous. The process for the 
quadrate extends outwards and backwards, and ib thickened on Us poste- 
rior edge, while its anterior edge, which isconiinned from the inferior edge 
of tbe posterior border, becomes very tbin. The anterior production for 
the ectopterygoids extends outwards and forwards. leaving the anterior 
edge of the denligerous plates as the concave posterior border of the large 
palatine foramina. The anterior production of the internal edge of the 
pUta becomes very thin, and is broken in the specimen without showing 
articulation for the palatine. 

The squamosal extends both above and below its anteriorly directed 
lygonuttic portion. The superior extremity shows squamosal suture for 
the parietal. 

The alnpes is of large size. II consists of a stout rod terminating in a 
doable extremity, aomelhing like the double head of a rib. The shorter 
hesdia eiiMinded into a funnel shape. Near to it the shaft is perforated in 
the longer diameter by a foramen. Tbe extremity of the other head fs 
UaOBversoly truncate and is separated Oom the funnel by a deep notch. 
On the outer side ol the fundus of this notch, a foramen penetrates tbe 
. obliquely and Is continued into a canal which issues at the loramea 
described. The distal end Is truncated by an irregular sutural suT- 
In the specimen the bone lies behind the squamosal and quadrate 
benea, the simple extremity of the rod near the posterior edge of the 
qoadnte. 
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The premazillary bones are distinct. The teeth of that bone and of the 
maxillary are of uneqaal sizes. 

The axis has an expanded neural spine, and a diapophysis for rib artica- 
lation, but no i>arapophysis or capitular fossa. The two latter features 
characterize all the vertebrsB which follow, as far as the lumbar series. 

The column in the typical specimen is tolerably complete, with a break 
of uncertain, but probably not great length in front of the sacrum, and the 
loss of the distal part of the caudal series. Intercentra of rather small 
size are present throughout the series anterior to the sacrum. The inferior 
faces of the caudal vertebrse are yet concealed by matrix. The bases of 
the neural spines are compressed ; they were probably not elongate as in 
Dimetrodon, though they are unfortunately broken off, except that of the 
third cervicodorsal vertebra. Here the spine is short and truncate above, 
and rather wide anteroposteriorly. As in Dimetrodon there is no distinc- 
tion between cervical and dorsal vertebra. 

The pelvis is well preserved, and has the characters already assigned to 
the C7. natalis Cope.* The ilium has a process or narrowed continuation 
with parallel sides, directed backwards and upwards, and bearing a keel 
on the middle line on the internal side. The ischia are much produced 
posteriorly, antt are separated by a notch on the middle line posteriorly. 

The head of the femur is expanded, including probably the homologue 
of the great trochanter of mammalia, and its artitmlar face is crescentic 
with obtuse horns. There is a trochanter below it on the posterior edge 
of the shaft. The condyles are inferior, and are separated by a deep 
groove above and a shallow one below. The articular faces of the two 
condyles are continuous, forming and oo -shaped figure. The proximal ex- 
tremity of the tibia is wider than the distal, and the articular face is unin- 
terrupted. That of the distal extremity is a transverse oval. 

Specific characters. While the vertebral centra of this species are rather 
short, the bones of the head are very much attenuated, and the jaws are 
long and slender. None of the four jaws is prefectly preserved, but the 
number of the teeth in the maxillary bone may be approximately fixed at 
thirty in a continuous series. One, and probably two of these, placed near 
the anterior part of the series, are larger than the others. They are placed 
at the position of the corresponding large maxillary teeth in Dimetrodon, 
but they do not display the dimensions seen in the species of that genus. 
To strengthen the jaw at this point, a rib rises from the thickened alveolar 
portion, and extends vertically on the inner side of the thin facial plate of 
the bone. The facial plate is double, and each lamina, except at the rib, 
is not thicker than wrapping paper. 

The premaxillary bones are robust, and are excavated postero-laterally 
for a very large nostril on each side. The spine is long. The alveolar 
edge bears five teeth, which are followed by a diastema. These diminish 
in size posteriorly, the first one being the largest, and equaling the large 

♦ Proceeds. Aiuer. Philos. Society, 1878, p. 509. 
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maxillary teeth. The last two are quite small, less than the usual maxil- 
lary teeth. 

The dentary bones are very slender, and the distal end is somewhat thick- 
ened to support two teeth larger than the others. These are the third and 
fourth from the extremity, and are not quite so large as the large teeth of 
the maxillary bone. The remaining mandibular teeth are small, and are 
not so much compressed as in the species of Dimetrodon. Many of them 
have only a posterior cutting edge, which is not denticulate. The apices 
are strongly turned backwards in the posterior part of the series. The 
posterior part of the dentary bone rises and carries some of the teeth 
with it. 

The surface of the free edge of the internal plate ot the pterygoid 
bone is granular. The teeth on the posterior edge of the same are sub- 
conic, and in a single series. 

There are twenty-seven vertebrse in a continuous series, from and inclu- 
diug the axis. All bear diapophyses, and all are rib-bearing, except per- 
haps the last two, where they are of reduced size. They are more or less 
opposite the neural canal as far as the twenty-second centrum. On this 
vertebra the superior edge is on a level with floor of the canal, and pos- 
terior to this point the diapophyses rise from the centrum. Two sacrals 
and ten caudals are preserved, and all have diapophyses and neural spines* 
The centra in this species are rather short, being as deep as long through- 
out the series, if measured at the middle. The edges are not undulate as 
in C (Embolaphorui) limbattti Cope. The intercentra are short and not 
extended upwards on the sides as in that species. 

Meaiurements. M. 

Length of quadrate bone 085 

Width of condyle of quadrate bone (greatest] • 037 

Length from condyle of internal anterior process of do. .083 

** external " •* ** .097 

" of squamosal bone (vertical) Idi 

" " pterygoid from palatal foramen 116 

Width " •• atmiddle 090 

Length ** internal dentigerous edge of do 070 

*' " posterior •• ** " 051 

" " maxillary bone posterior to canine brace 181 

Thickness of " " at canine brace €20 

Depthof " " "nostril 016 

Length of premaxillary bone (posterior apex restored).. .060 

Width •* " '* at third tooth 022 

Diameter of large (first) premaxillary tooth 008 

•* *' maxillary tooth (canine) 009 

"small " " 006 

Length of crown of last maxillary tooth 009 

*' ** twenty- seven continuous cervico-dorsal ver- 
tebrae 855 

PROC. AMSB. PHIL08. 800. XZU. 117. E. PBIKTED DBCEMBSR 19, 1884. 
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Length of two sacrals 65 

" " ten caudalB 260 

{anteroposterior 084 
Tertical posteriorly 081 
transverse posteriorly .080 

Elevation of neural spine from centrum 071 

" arch •• '• 009 

Width of postzygapophyses 080 

Elevation of neural spine of fourth vertebra .058 

Diameters centrum sixteenth vertebra J anteroposterior .025 

i vertical at end.. .085 

Diameters end centrum seventeenth cen- (vertical 084 

trum I transverse . .030 

Expanse of postzygapophyses of seventeeth vertebra. . . .039 

Diameters twentieth centrum | ^^'^^^^ *^ ®°^ ^^ 

C anteroposterior 027 

Diameters of twenty-ninth centrum \ anteroposterior. . . .024 

( transverse behind .085 
Expanse of postzygapophyses of twenty-ninth vertebra. .024 

Width of sacrum through fixed diapophyscs 049 

r anteroposterior . . .025 
Diameters centrum twentieth caudal < vertical behind. . . .0265 

' transverse ** . . .0225 

Expanse through diapophyses 047 

Elevation of prezygapophyses (greatest) 039 

/ anteroposterior (apex of pubis re- 
Diameters of pelvis } stored) 285 

( vertical through acetabulum 123 

Anteroposterior diameter of ilium at acetabulum 089 

Depth of ischium at posterior edge ot acetabulum 080 

Length of " from acetabulum 117 

Length of femur 179 

Proximal diameter of femur | anteroposterior 075 

C transverse (at middle) 025 

Diameters shaft at middle 1 1""*'''*"'^- ■ ; 038 

t anteroposterior 031 

^. « ,. , r transverse 068 

Diameters of distal | . «vf.»,«„i «^„,i„i« noi 

end I anteroposterior!---; condyle. .031 

Length of tibia 150 

proximal. . \ anteroposterior(middle) .040 

* ' ( transverse 057 

Diameters of tibia \ median anteroposterior 019 

distal J anteroposterior. 026 

( transvei*se' 041 
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The typical spedmen of this species waB found by Mr. W. F. CumminB 
in the Permian beds of Northern Texas. 

ClBPSTDBOFS MACB08POKDTLU8, sp. nOV. 

This species, like the last, much exceeds the 0, natali$ in dimensions. 
The bases of the neural spines are enlarged, so that it is probable that the 
spines were not elongate as in the species of Dimetrodon. Intercentra are 
present throughout the dorsal and caudal series of vertebree. The den- 
tary bone supports one or two large teeth near the extremity. These 
characters furnish the reasons for referring the species to the genua 
Clepsydrops. 

The individual by which the species is known, is represented by an axis 
Tertebra, twelve continuous dorsal vertebrse ; nine other continuous verte- 
brse, of which three are lumbar, two sacral, and four caudal. Also by a part 
of the ilium, and by the greater part of a dentary bone. All of these speci- 
mens were found together, and possess an identical mineral appearance. 

That this reptile belongs to a distinct species from the O, leptoeephalus 
is readily determined by the form of the dorsal vertebne. The centra are 
a little longer than those of that species, but have a smaller vertical diam- 
eter. The latter is three-fifths of the former, while in the C. leptoeepha- 
lus the two dimensions are reversed, the depth being a little in excess in 
corresponding parts of the column. The dentary bone, on the contrary, 
is more robust than that of the O, leptocephalvs, and supports, probably, 
a small number of teeth. 

The edges of the centra are not undulate or laterally flared. The cen- 
tra are strongty compressed, and in the anterior part of the column have 
an obtuse hypopophysial keel. The intercentra display equal width of the 
inferior surface; and are abruptly rounded at the extremities. The last 
one preserved is between the second and third caudal centra. It is shorter 
and ^ ider than the others, and does not display any trace of a chevron 
bone. The diapopbyses are opposite the neural canal on the thirteen an- 
terior vertebrse preserved. Each one sends a horizontal rib forwards to 
the prezygapophysis, and another obliquely forwards and downwards 
which stops short of the edge of the centrum. These ribs enclose a fossa 
in front of the diapophysis. Posteriorly the anteroinferior rib grows more 
robust, and evidently supports part of the tuberculum of the rib. There 
is no facet for the capitulnm until the antepenultimate vertebra of the 
anterior series is reached. Here and on the penultimate the anterior 
border is flattened into a facet, and on the last of the series, the facet 
marks the summit of a distinct tuberosity, which is produced by the cut- 
ting away of the border below it, to accommodate the intercentrum. 

The three lumbar vertebrse preserved are different from the dorsals in 
their greater abbreviation. This character is not unknown in other species 
of Pelycosauria. The centrum is contracted, but not compressed, at the 
middle. The diapophysis is altogether on the centrum, and supports no 
rib- facet Its. anteroinferior buttress is well developed, extending to the 
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margin of the oentmm which is cut out below it for the intereentmm. 
The sacrum is rather robust Its two vertebrn are not oo5«lfled, and 
support well developed neural spines, and a large free diapophysli for the 
ilium. The centra of the caudals, and their diapophytfes and neural 
spines are well developed. There is a fospa at the base of the qyine on 
each side, in line with the zygapophjsial surfaces, equidistant between 
them. 

The fragment of ilium is of appropriate size, and is quite robosl. It 
displays the fossa for the sacral diapophysis, and the acetabalnm. The 
latter is remarkable for the prominence of the tuberosity on the saperior 
border, which exceeds that of any species of Pelycosaurian known to me. 
The section of the ilium through it is triangular. 

The dentary bone is accompanied by the splenial to the middle of th^ 
symphysis. The latter is not very long. Its dentary portion turns up- 
wards. The ramus is quite robust, differing much from that of the (A 
l^tocephaluM. It is broken off a little anterior to the tooth line, but the 
latter probably did not contain more than twenty-two teeth. These have 
anterior and posterior cutting edges, and are denticulate. The external fiMse 
of the dentary is excavated by shallow, undulating, branching grooves. 

MeasuremenU, M. 

Total length of vertebrae preserved 640 

r anteroposterior 081 

Diameters centrum of a | vertical behind diapophysis. . .019 

dorsal vertebra [,^^^,,,^,1^1 end 021 

i> at middle .01 15 

Diameters neural arch ( length with zygapophyses ..;. .041 

of same vertebra \ width at prezygapophyses 022 

Diameters neural spine ( anteroposterior • .0145 

of same vertebra. . . . ^ transverse behind 007 

Diameter of intcrcen- f anteroposterior 0052 

trum of do \ transverse 023 

anteroposterior 024 

transverse at end 026 

Diameters of a lumbar centrum -( " '* middle.. .023 

vertical behind arch. . .022 

[ *' at end 029 

Length of sacrum 055 

' anteroposterior . . . .024 

Diameters of third caudal vertebra . vertical at end 023 

^ transverse at end.. .022 

Anteroposterior diameter ot acetabulum 0325 

Transverse diameter of ilium at tuberosity 0265 

Length of dentary bone supporting twenty teeth 044 

Thickness at twentieth tooth 0175 

Depth ramus at second tooth 035 

« ,t *i fifteenth tooth 039 
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The bones of this specimen are in excellent preservation. They were 
recovered by Mr. W. F. Cummins from the Peravian beds of Texas. 

Edaphosaurus hicbodus, sp. nov. 

The genus Edaphosaurus Cope, was established on the E, pog<mia$ 
Cope (Proceed. Amer. Philos. Soc., 1882, p. 448), which is represented by 
a specimen, which includes only a distorted cranium, with most of the 
parts preserved. The present species is represented by an individual of 
which I possess numerous vertebree and ribs, and the dentigcrous plates 
of both Jaws. These are part of the dentary splenial in the inferior Jaw, 
and the pterygoid or palatine of the superior. The specimen enables me 
to determine the characters of part of the vertebral column in the genus 
Edaphosaurus. 

In the first place the vertebne possess enormously elongate neural spines, 
as in Dimetrodon. Next, the centra have a facet on the anterior edge 
above the middle for the head of the rib, as in a mammal. It is not re- 
peated on the posterior edge of any of the thirteen centra preserved. 
Thirdly, the ribs are only compressed proximally. Distally their section 
is a wide oval. The extremity is truncate and concave. The shaft is hol- 
low, the walls being thinnest distally. 

Specific characters. The grinding teeth of this species are about as 
numerous as in the K pogonias, there being about seven in a transverse row 
on each plate. They are, however, less closely placed than in the typical 
species, and have more conic crowns. They do not form a pavement, aB 
they are separated by wider interspaces. 

The centra are rather elongate, and the foramen chorda d4>r$ali$\BTsXheT 
large. No intercentra are preserved, and* if present they must have been 
very small, as the inferior rim of the centrum is not beveled to receive 
one. The neural spines have transverse processes which commence near 
the base, and project at intervals from the sides. The inferior ones are 
oval or subround in section ; those which succeed are more or less com« 
pressed. The extremities are enlarged fore and aft so as to be claviform 
in outline, but are compressed except where thickened by lateral tuberosi- 
ties. These are rarely symmetrica], one being larger and situated higher 
up, sometimes giving the apex ankinsymmetrically bilobate form. Some- 
times they project at right angles to the terminal expansion. The shaft 
of the spine has a rather small medullary cavity, and this issues by an 
open mouth at the summit of the apex without constriction. This pecu- 
liar arrangement suggests a cartilaginous continuation of the spine which 
retains the nutritive artery of the medullary cavity. The anterior 
face of the shaft is grooved from the base for some distance upwards ; the 
posterior face is plane and then rounded above. 

Measuremenii, M. 

Diameters of inferior dental patch ( a^^teroposterior 043 

I transverse 024 
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Diameters of a posterior 
dorsal centrum 



Mtoiurementi, M. 

anteroposterior 0886 

vertical at end .027 



transverse I »'*"* ^ 

Utmiddle. 015 



Measurements of piece f'*"8*'' '• ^^ 

of spine of same. ... ■! ^«»'»**«' ( anteroposterior OW 

l^at base. Uransverse 019 

' vertical .. I *^ ®°^ ^^ 

Diameters of median ' ^ behind arch 025 

dorsal 'anteroposterior 0405 

transverse ■[•'' "f-V *^"' 2f! 

^ lat middle 016 

Diameters of summit of spine | anteroposterior 089 

Uransverse 0S8 

The ramous character of the neural spines of this species is much like 
what is seen in the Dinutrodon erueiger Cope. The rami in this spedes^ 
however, retain their size upwards, and become compressed, a feature not 
seen in the D, erueiger. The apices of the spines in the latter spedes are 
not dilated as in the E, microdus. 

Pound by W. P. Cummins in the Permian beds of Texas. 

The posterior foot in Pelycosauria. — ^The foot-bones of the rep- 
tiles of the suborder Peljcosauria are abundant in the collections from 
the Permian formation, and I have examined my collection for specimens 
in which they are in normal connection, for the purpose of identifying 
them. I have been so fortunate as to find an entire tarsus, with the 
proximal parts of the metatarsi, in the skeleton which served as the 
type of my description of Clepsydrops natalis* The characters presented 
by this foot are no doubt present in all of the Clepsydropidss, which in- 
cludes the genera Theropleura, Dimetrodon, Embolophorus, and proba- 
bly others. Tarsal bones identical with those of the (7. nataUi were found 
with the original specimens of C. eoUettii and others of much larger size, 
accompany remains of species of Diuietrodon, or Embolophorus. 

The astragalus and calcaneum are large and well specialized bones, dis- 
tinct from each other and from the other tarsal elements. They do not 
resemble the corresponding bones of any known type of vertebrate, as 
w^ill presently appear. The, navicular bone is distinct, and the cuboid 
apparently consists of a single element. This depends on the interpreta- 
tion given to a small bone on its posterior face, which is broken on its free 
edge, and may be the head of the fifth metatarsus. There are three ele- 
ments in contact with the distal face of the navicular, which correspood 
with the three mammalian cuneiforms. The space available for this con- 
tact seems hardly sufilcient for the three elements present, one of which 
is out of position and on the inferior side of the carpus. This element 

* Proceedings American Philosoph. Society, 1879, 509. 
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looks «lflo fW>m its free inferior side like an nngaal phalange, but is flatter 
than is characteristic of this fomily. There are three metatarsals distal to 
the navicular, which are well accommodated with articular facets on the 
distal extremities of the three bones in question, so that their identifica- 
tion as the three cuneiforms, is probably necessary. The two remaining 
metatarsals are articulated, the fourth to the exterodistal facet of the 
cuboid ; and the fifth to the exterior side of the cuboid. The third, 
fourth and fifth metatarsals are directed at an obtuse angle posteriorly 
from the long axis of the astragalus. 

This structure is more mammalian than any form of foot yet known 
among reptiles, and agrees with the indications of mammalian character 
described as existing in the long bones^ of the limbs by Owen and by 
myself. 

. The astragalus is an oblong bone with one long straight side, viz.. that 
which is in contact with the calcaneum. This side has two facets for 
articulation 'with the calcaneum, which are separated by a groove, which 
forms a foramen when the two bones are in place. The proximal ex- 
tremity of the bone is much smaller than the distal, and is subround. 
The proximal half of the bone .would be nearly cylindric were it not for 
the truncation caused by the calcaneal facet. The distal half of the bone 
18 robust, and is surrounded on all sides by facets. These are the external 
or calcaneal, the distal or navicular, and the internal which is larger than 
the other two together. The first two are oblong and truncate, the navic- 
ular twice as large as the calcaneal, its trans vere much exceeding its 
anteroposterior diameter. The internal facet already mentioned, covers 
the internal face of the distal half of the astragalus, which projects fur« 
ther inwards than the proximal half, rising abruptly from it. The facet is 
continuous with the navicular, and is at right angles to its plane. It 
widens proximally, and its proximal border is deeply notched. Its surface 
is convex from back to front, but not strongly so. In the astragalus of a 
species of Dimetrodon, It is divided by an angle into two facets, the two 
faces thus produced being nearly at right angles to each other. This in- 
ferigr part of the facet is continued into a prominent border which is more 
or less roughened. A rounded tuberosity of the inferior face of the bone 
occupies the space between this border and the calcaneal border, so 
approaching the notch already described, as to cause a groove to proceed 
from it posteriorly and inwards. I described the corresponding bone in 
the OUpsy drops colUUu (Proceeds. Phila. Academy, 1875, p. 409) as a 
possible coracoid. 

The calcaneum has its postero-external edge broken in the specimen of 
OUpiydrops naialU described, but is probably a semidiscoid bone, with its 
straight margin applied to the astragalus. This margin presents a median 
flat elongate-oval facet, which is separated by grooves from a facet at each 
end. The proximal facet is the narrower, and passes by a curve into the 
proximal extremital facet, which is adjacent to the corresponding proximal 
fiMset of the astragalus. The distal internal facet is triangular and wider 
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than long, and is separated by an angle only fW)m the distal ikeei. The 
latter is a little more than a half circle in outline, and joins one bone of 
the second row, which I suppose to be the cuboid. The fact that it does 
not articulate with the second element in that row, leads me to suspect 
that the latter is the head of a fifth metatarsal. The external edge of the 
bone thins out more rapidly at the distal than at the proximal extremity. 

The cuboid bone is pentagonal in outline, and square in transvere sec- 
tion. It is not unlike that of the Amblypodous Mammalia. It has a 
transverse proximal facet, and two distal ones which meet at an angle 
about right. The fifth metatarsal is articulated with its posterior fiu»; 
and the fourth with the exterior distal face. The ectocuneiform articulates 
with the interior distal face. The navicular bone is subtriangular in trans- 
verse section, and with a subquadrate base articulating with the cuboid. 
Its longitudinal and anteroposterior diameters are about equal. The distal 
or metatarsal articulation of the entocunciform is transverse and flat. 

The manner of articulation of the ankle-joint must have been different 
from the usual reptilian type. The proximal extremities of the astragalus 
and calcaneum combined are not too large to have received the distal ex- 
tremity of the fibula, so that the tibial articulation must be sought else- 
where. This may have been on the large distal facet of the anterior or 
inner face of the bone. A part of this facet looks upwards and probably 
supported the tibia, which was thus removed by a short space fh>m that of 
the fibula. The down-looking part of the facet, which is more distinct in 
Eml)olc>phorus, must have articulated with a separate element. This may 
have been a spur, such as exists in the known genera of the Monotremata ; 
as the position is identical with that which bears this appendage in those 
animals. It is quite evident that an element additional td those known in 
the ordinary reptilian foot exists in the Clepsydropidse. 

The separation of the distal extremities of the tibia and fibula is not 
usual among reptiles, but it is common in the salamanders, where the os 
centrale comes between them. It is also evident that the subcylindrlc 
proximal part of the astragalus, which intervenes between the supposed 
tibial and fibular articulations, represents that bone. 

The metatarsals are directed obliquely backwards as well as outwards, 
as in Tachyglossus and Platypus. 

The following results may be derived from the preceding statements : 
(1) The relations and number of the bones of the posterior foot are those 
of the Mammalia much more than those of the Reptilia. (2) The rela- 
tions of the astragalus and calcaneum to each other are as in the Mono- 
treme Platypus anatinus. (3) The articulation of the fibula with both 
calcaneum and astragalus is as in the Monotreme order of mammals. 
(4) The separate articulation of the anterior part of the astragalus with 
the tibia is as in the same order. (5) The presence of a facet for an articu- 
lation of a spur is as in the same order. (6) The posterior- exterior direc- 
tion of the digits is as in the known species of 3Ionotremata. 

Thus the characters of the posterior foot of the Pelycosauria confirm the 
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evidences of Monotreme affinity observed by Professor Owen and myself 
in the bones of the legs, especially of the anterior leg. It remains a fact 
that with this resemblance in the leg there is a general adherence to the 
reptilian type in the structure of the sknil. But this adherence is not so 
exclusive as has been supposed, as I will now endeavor to show. 

Thb structuhb of thb columella auris in Clbpstdrops leptoceph- 
ALUS. — As already briefly described above, this element is bifurcate at the 
proximal extremity. The shorter expanded extremity is the stapes proper. 
The oblique perforation of its base is a character which has not been hitherto 
observed in any reptile, not even in the allied form Hatteria (Huxley). If, 
as is probable, the perforation is homologous with the foramen of the 
mammalian stapes, wo have here another point of resemblance to this 
class. The longer proximal branch of the columella has only half the 
width of the stapedial portion, and its long axis makes an obtuse angle 
with that of the latter. It is perhaps the opsifled suprastapedial cartilage 
of Huxley, which that author states (Anatomy of VJertebrated Animals, 
p. 77) is not ossified in any of the living Sauropsida. Huxley supposes 
this cartilage to be the homologue of the incus, and remarks * that in a 
young Mammalian foetus " it appears exactly as if the incus were the 
proximal end of the cartilage of the first visceral arch." The columella 
now described resembles a rib, of which the suprastapedial process resem- 
bles the head, and the stapes the tubercle. If this process be the incus, 
the stapes is shortened as in the majority of Mammalia, unless the primi- 
tive suture between the two be longitudinal. The form and position of 
the true stapes give support to the view of Salensky, that it is not part of 
a true visceral arch, but is developed in the connective tissue surround- 
ing the mandibular artery. We see that in this Pelycosaurian it is not 
the proximal part of the arch, and surrounds the mandibular artery. 
The columella is divided into at least two distinct elements. Tliis is 
clearly indicated by its abrupt truncation distally by a rough sutu- 
ral surface. If there is but one bone distad to the stapes, it is homol- 
ogous with the cartilage, which has been shown by Peters f to be 
distinct in Hatteria, crocodiles and various lizards. It is the trian- 
gular ligament of Cuvier. If the suprastapedial be incus, this ele- 
ment is malleus ; and it is usually identified as such by the older anat- 
omists. In this structure we have evidence that the hypothesis that 
the articular and quadrate bones are homologous with the ossicula auditus 
is incorrect. The Pelycosauria will probably come under the head of 
"Sauropsides malleoferes '* of Albrecht. We have here an approximation 
to the Mammalia in two points: (1) The perforation of the head of the 
stapes ; (2) and the ossification of the incus, which (3) is distinct from the 
malleus, thus furnishing homologues of the principal ossicles of the ear. It 

* Proceedings Zool. Society, London, 1869. p. 891. 

t Honatsberlchte der Academte Sciences, Berlin 1868 (p. 692)^1870. 

PBGC. AMBB. PHILOS. SCO. XXII. 117. F. PRINTED DBCBMBEB 19, 1884. 
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Ib annecessary to obserTe however, that thb part of the skeleton does not 
resemble the correspondhig part in the known Monotremes, 

Structure of the quadrate bone in the genus Clspstdrops. — 
The quadrate bone in Clepiydraps leptocephahu Cope, already described. Is 
of highly interesting form. It consists of two portions, a vertical and a 
transverse, the latter much longer than the former. The vertical portion 
is wedge-shaped with the base fashioned into the condyle fbr the mandib- 
ular ramus. Its posterior face to the apex, is articulated with the large 
squamosal, which rises towards the parietal bone. The distal part of the 
quadrate is grooved anteriorly, and each edge sends a process forwards. 
The internal is short, and articulates with the pterygoid. The external is 
the long horizontal part of the bone already mentioned. It Iscompressed, 
and at the end is acuminate. Although the malar bone is ont of place in 
the specimen described, examination of the skull of the Oleptydropt natality 
where it is preserved in position, shows that this horizontal ramus of the 
quadrate is nothing more than the zygomatic process of the squamosal 
bone of the 31ammalia, forming with the malar bone the zygomatic arch. 
In the Ptlycosauria there U but one posterior lateral arch, as is demonstrated 
by many specimens ; hence, we have here a reptile with a zygomatic arch 
attached to the distal extremity of the quadrate bone. 

Important results follow this determination. We have seen that, witli 
Peters, we need no longer look to the auricular chain of ossicles, and 
especially to the incus, to And the homologue of the os quadratnm of the 
Yertebrata below the Mammalia. According to Albrecht the o$ quadraium 
is the homologue of the zygomatic portion of the squamosal bone. If this 
be true, in the process of specialization of the reptiles, the anterior or zygo- 
matic portion of the quadrate has been lost or separated as a quadrato* 
Jugal bone, and the condylar portion extended, until it has reached the 
extreme length we observe in snakes. This determination of the character 
of the quadrate bone in tlie Theromorphous Reptilia is confirmatory of 
the theory broached by Albrecht.* Among many propositions novel 
to the science of osteology, none has been more unexpected than 
his assertion that the quadrate bone is the homologue of the zygo- 
matic and glenoid portion of the sc^uamosal bone of Mammalia. This is 
in contradiction to the view held by many comparative anatomists fh>m 
the day of Reichcrt to the present time. 

I made a study of these arches sevei-al years ago, which is published in 
the Proceedings of the American Association Adv. Science, Vol. xlx, p. 
18. Accepting the prevailing view that the quadrate bone is one of the 
auditory ossicles, I naturally homologized the superior arch of the rep- 
tilian slcuU, which articulates with tlie squamosal proper, with the zygo- 
matic arch, and looked upon the quadratojugal arch as an additional 
structure, connected with the peculiar development of the supposed incus. 

* Sur In vnleur morphologique de Tartlculatlon xnandlbulaire et des otselett 
do rorellle, etc., Bruxclles, Mayolez, 1883. 
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Shoald Albrecbt's determination of tbe bomology of tbe quadrate bone 
prove to be correct, tbe quadratojugal arcb is tbe zygomatic, and tbe 
saperior arcb becomes tbe accessory one. Tbis being admitted, tbe Lacer- 
tilla cannot be said to bave a zygomatic arcb, and tbeTberomorpbado not 
possess tbeir poetorbito -squamosal arcb ; tbe diversity between tbe two 
orders being tbus greater tban bas been supposed. 

The articulation op the ribs in Ehbolofhorus. — Tbe ribs of tbe 
Tberomorpba are two-beaded. Wblle tbe tubercular articulation bas tbe 
usual position at tbe extremity of tbe diapopbysis, tbe capitular is not 
distinctly, or is but partially indicated, on tbe anterior edge of tbe cen- 
trum, in Clepsydrops and Dimetrodon. In Embolopborus, as I sbowed in 
1869, tbe capitular articulation is distinctly to tbe intercentrum. A second 
and larger species of tbat genus, recently come to band, displays tbis 
cbaracter in a striking degree, since tbe intercentrum possesses on eacb 
side a sbort process witb a concave articular facet for tbe bead of tbe ribs. 
From tbe sligbt corresponding contact witb tbe intercentrum seen in 
Dimetrodon and otber genera, tbere can be little doubt tbat tbis is tbe 
true bomology of tbe ribs in tbe order Tberomorpba. 

Tbe consequence follows from tbis determination, tbat tbe ribs of tbis 
order are intercentral and not central elements, and tbat tbey do not tbere- 
fore belong to tbe true vertebne, tbus agreeing witb tbe chevron bones, 
witb wbicb tbey are bomologons. 

It is also true tbat tbis type of rib -articulation approonmates closely that 
of the Mammalia, wbere tbe capitular articulation is in a fossa excavated 
from two adjacent vertebrae. Tbis is what would result if tbe intercen- 
trum were removed from a Theromorph reptile, and the bead of tbe rib 
allowed to rest in tbe fissure between tbe centra left by tbe removal. It is 
well known tbat tbe double rib articulation of tbe otber reptilian orders 
wbicb possess it. viz.: Icbtbyopterygia, Crocodilia, Dinosauria and Ptero- 
sauria, and in tbe birds, is difierent, tbe capitular connection being below 
tbe tubercular, on tbe centrum. Whether the capitular articulations and 
tbe ribs in these orders are homologous witb those of the Tberomorpba, 
remains to be ascertained. 

The origin of the Mammalia. — Tbe relation of the characters of the 
Pelycosaurian suborder of the Tberomorpba to those of the Mammalia 
may now be seen to be very important. I give a synopsis of tbe charac- 
ters of these divisions parallel with those of the Batrachia contemporary 
with them, in order to give a clear idea of the reasons for believing that 
the Mammalia are the descendants of the Felycosauria, 

Tbe following table shows that the Mammalia agree with tbe Batrachia 
n two and part of another cbaracter ; with the Pelycosauria in six char- 
acters, and with otber Reptilia in two characters. The Pelycosauria agree 
witb tbe Batrachia in two and in parts of two other characters, and witb 
otber Reptilia in three characters, two of which (Nos. 2 and 8) are of 
prime importance. Of the characters in which tbe Pelycosauria agree 
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with the Mammalia, two are of flnt class importance (Nos. 1 and 5); three 
are of great but unascertained degree of importance (Nos. 4, 6 and 8), 
and one (No. 9) is of less importance. The two characters (Nos. 2 and 6) 
in which the Mammalia agree with the Batrachia, are of high importance, 
but one of them is also a point in which the Peljcosauria agree with both 
(structure of the ooracoid bone, No. 6). There is but one cliaracter, the 
distinctness of the quadrate bone, in which the Batrachia agree with 
the Reptilia in general. 

The preceding comparison renders it extremely probable that the 
Mammalia are descended from the Pelycosaurian Reptilia. The usual 
definitions have been invalidated, excepting that of the occipital con- 
dyles, but even this is not so absolute a character as has been supposed. 
In the gecko lizard, Uroplates, the occipital condyle is represented 
by the exoccipital pieces only, the basioccipital element being omitted 
nearly as in the Mammalia. Professors Huxley and Parker have declared 
it as most probable that the true ancestor of the Mammalia have been the 
Batrachia. It is evident that the Pelycosauria are in various respects the 
most Batrachian of the Reptilia, for they agree with them in three and 
parts of two other characters of the nine above enumerated. One of the 
latter is the structure of the posterior foot, which displays much less 
modification from the Batrachian type than that of the ordinary Reptilia. 

The first evidence of the resemblance of the Pelycosauria to the Mam- 
malia was empirical and not conclusive. This consisted in the characters 
derived from the long bones of the limbs. Professor Owen first called at- 
tention to this resemblance in the genus Cynodraco, which is a Theromorph 
reptile. I next pointed out corresponding peculiarities in the humeri of the 
American Theromorphs. I subsequently showed the resemblance between 
the pelvis of the Pelycpsaur division, and that of the Monotremata. This 
was followed by a demonstration of the resemblance between the coracoid 
of the Pelycosauria and the Mammalia of the Monotrematous order, 
especially the family of the Platy pod idee. The present article now adds 
that the structure of the posterior foot approaches near to that of the 
Monotremata ; and that the os quadratum and the ribs are essentially like 
the corresponding parts in all the Mammalia. The last three points are 
essential and fundamental. The three great distinctions between the 
Mammalia and Reptilia in the skeleton are : (1) in the quadrate bone ; 
(3) in the coracoid bone, and (8) in the occipital condyle. Of these the 
last only now remains, and this is weakened by the presence of the Mam- 
malian type in the geckotian lizard already referred to. The only inter- 
ruption in the series which has not yet been overcome is in the columella 
auris. No reptile is yet known where that element is divided into incus, 
orbicularis, and stapes, as in the Mammalia and some Batrachia (according 
to Albrecht). Of course the above comparison with the Monotremata con- 
riders the latter order in its proper ordinal definitions, and not in its special 
subordinate modifications now existing, the Platytidse and Tachyglos- 
sidse. Monotremata dentition like that of the known Jurassic and Triassic 
Mammalia will doubtless yet be discovered in beds of those ages. 
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Am tkii frnftx goes to pnm, tke mteraliiig annovBeemeat made at the 
of tke Britnk AMoriatiaa §ar tke advancemeiit of adence at 
■aj be leCemd to. Mr. Caldwell, the holder of the Balfour 
tdegnpks that he haa dacoreied that the J Hrnigp rn s anali«if# 
iBotipafoii%aadthatthe^giBiiieioblaiticL Hub eoaflnu the hTpothesia 
ci deaceat liom leptiUan anceatota rather than Batnchiaa. Haeckel gires 
the ggftation aa meroUaatk* Studies zor Gaatnea Theorie, Jena» 1877, 

Sots qs tsk Takstb. — I am Joet in receipt of aa MS. firom Dr. Baar, 
of Sew HaTen, in which he presenta aa identification of the "internal 
aftricoiar '* bone of some rodents, and which piofaablj existed in the ongn- 
jBSe genera Fantolambda and Bathmodon. He idmtiftee it with the tibiale, 
a»d deniea that the astiagalos inclodes that element, hot that it consists 
whoUj of the intennediam. This identification will alao applj, though 
Dr. Baor in his manoacript docs not auke it, to the element which sup* 
pons the spur in the known Monotremata. It wfll also explain the nature 
of the element which occupies the same position in the foot of the Pelyco- 
abore described. The arrangement in this order of reptiles con- 
the conclusion reached bj Dr. Baur^ since the questionable element 
is here in direct contact with the tibial iaoet of the astragalus. 

Note ox PHn^OGB^rr op the Vsrtesrata. — Am mj researches bare 
BOW, as I belicTe. disclosed the ancestry of the Mammals,* the birds,! 
the reptiles, and the true fishes,^ or Hropomata. I gire the following i^y- 
lo^ntic diagram illastiating the same. This will only include the lead- 
ing divisions. The special phylogenies of the Batrschia | and Reptilia,§ 
and ^oine of the Mammalia ^ have been already giTen. 

Tlie Mammalia have been traced to the Theromorphous leptfles through 
the Moaotremata. The bird^ some of them at leasl» appear to have been 
•lerived frum the Dinosaorian reptiles. The Repiilia in their primary rep- 
resentatiye order, the Therumorpha, hare been probably deriTcd £rom the 
Bhachitomoos Batnchia. The Batrachia have originated firom the sub- 
class of fishes» the Dipnoi t though not from auy known form. I have 
shown that the true fishes or Hyopomata have descended from an order of 
sharks, t the Ichthyotomi. which possess characterF of the Dipnoi alsa 
The origin of the shariLS remains entirely obscure, as does also that of the 
Mar^pobranchL Dohm ** believes the latter class to have acquired its 

• American Naturalist. IvM. p. llStiL 

T Pr»>.-««tlin«» Academy Pbiladelphia, HtT, 2^. 

: PrvMr«etiia^ American PhU<.i«opliioal Society, 1S6I, p.otSw 

Aaa-enoau Naturalist, l'^, p. 27, 
i Prt>^=<^iia^^ American Association for the Advancement of Science, xix, 






* Pn:o?t?dinz5 American Phlhi<Kophical St>clety. ISJ^ fT: American Natarallstt 
ly-4. F. .i : and ILII. Re^^ori V. 8. i.i^^>l Su. \ i y \v. of MWth Mer., G. M. Wheeler 

♦♦ Z'^T Urspruns: der Wlrbelthierv u. d. Prlncip des Fonctioowechsels, TOD 
A^ion Dohm, Leip$ic, l:>75,p. il. 
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present character by a process of degeneration. The origin of the Verte- 
brata is as yet entirely unknown, Kowalevsky deriving them from the 
Tonicata, and Sempa from the Annelida. 

Ares Mammalia 



Reptilia 



Hyopomata i Batrachia 



Selachii Ichthyotomi Dipnoi 



Hoiocephali 

Marsipobranchi 
Lcptocardi 

EXPLANATION OP PLATE. 

Fig. 1. ClepsydropB lepiocephaltis Cope, right quadrate bone (Q) with 
condyle and zygomatic process (z) from the right, or external side Pt, 
pterygoid bone of same side displaced so as to be in plane of quadrate, 
and to be seen from inferior side. One- half natural size. 

Fig. 2. Columella auris of the individual of CUpsy drops leptocepTialus 

represented in fig. 1 ; internal side. Fig. 2a external side ; 26 proximal 

extremity ; 2e distal extremity ; «, head of stapes ; Ecol. epicolumella ; 

d, distal articular surface, especially represented in fig. 2c. All figures 

are half natural size, excepting 2c, which is natural size. 

Fig. 8. Left half scapular arch of a Pelycosaurian, less clavicle and 
episternum, one-half natural size, sc, scapula ; cl, facet for clavicle ; eor. 
coracoid ; ee, epicoracoid ; s, open suture between coracoid and epicora- 
coid, indicating the immaturity of the animal. 

Fig. 4. Dorsal vertebra of a species of Embolophoius, one balf natural 
size ; right side ; a, from front ; 6, from below ; ic, intercentrum ; ca, 
capitular rib articulation. 

Fig. 5. ^Astragalus of individual figured in fig. 4, one -half natural size 
from below, ea, ca^ facets for calcaneum ; na, do. for navicular ; tib, 2 
do. for bone of spur, or os tibiale. 5a, same bone from external or cal 
caneal border ; /, fibular facet. 56, same bone, proximal or fibular ex 
tremity. 

Fig. 6. Left posterior foot of Clepsydrops natalis Cope, superior side, and 
Oa, inferior (plantar) side, two-thirds natural size. a«, astragalus ; ca, cal- 
caneum ; na, navicular bone ; cu, cuboid ; euc, me and eee, entocunci'form, 
meBocuneiform and ectocuneiform bones, respectively. I, IE, III, IV, Y, 
metatarsals. Tib 1, Probable tibial facet. In this specimen the calca- 
neum is displaced ; being turned backwards, so as to present its two as- 
tngalar-laoists (mrf) anteriorly. 
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(.Read brfare the American PhUoeapkieal Socuiy, Dee. 5, I884.) 

The life of Andrew Atkinson Hamphreys was one of reflection and 
action, of incident and character. A man of sdenoe, a brilliant soldier, an 
accomplished scholar, a polished gentleman, the lineal descendant of dis- 
tinguished men, and the inheritor of their talents and Tirtnes, he displayed 
in every wallc of life the highest qualities, and combined the most oppo- 
site characteristics. Born to command, he easily attained the front rank 
in every species of labor which he undertook, yet his modesty was as great 
as it was rare. His intercourse with men was graced by a charm of man- 
ner, a simplicity of diction, a purity of sentiment, a gentle resbtlessness of 
will that armed him with a power which few could oppose with success ; 
or if, misled by these, they had dared to stir the half-hidden fire of his 
nature, they would have found him as terrible as Saul. Whether we view 
him as an engineer, investigAting the destructive dynamics of our floods, 
aud demonstrating the laws by which they are governed ; or as a division 
commander leading bis troops to the fierce assault, and animating them by 
his personal example ; or as the chief of staff' of the commander of a great 
army, sagacious, practical and fertile in resources ; or as a corps comman- 
der, sl(ilHul and intrepid ; or as the chief of engineers, broad-minded and 
profound ; or as a military writer, luminous yet terse, we find his career 
marl(cd with capacity, energy, and success. As Sallust said of Jugurtha, 
he was, indeed, both brave in action and wise in council ; qualities very 
seldom united in the same person, precaution being generally accompan- 
ied with timidity, and courage with rashness. The most conspicuous of 
his virtues were truth, integrity and honor. A devoted husband, a tender 
fatlier, an affectionate brother, a generous and unflinching friend, with 
a chivalrous regard for woman worthy of (he best days of heraldry, he 
was in public and in private, a man to be feared, to be trusted, to be ad- 
mired, to be loved ; a man with whom no one could trifle, and whom no 
one would care to oflend. 

Tlio name of Humplireys is of Norman origin, and can be traced for a 

thousand years. It occurs in Doomsday book as Humfridus — subsequently 

spelled OS Ilumfrey or Humphry — and six coats-of-arms, all very ancient, 

appear to have been brought into the Herald's office in 1340, upon its flnt 

establishment.* The crest of one branch of the family— a lion with his 

dexter paw upon a nag's head— refers most probably to the conquest of 

Wales, where the sturdy victors dwelt upon the lands of which they gat 

possession through their swords. Here they remained for seven hundred 

*8oe Marshaling and ooat-ofarms presented to Uen. David Humphreys, 
LL.I)., by Ozlas liumphreys, artl8t, of London, about 1790; preserved among his 
papem and presented by the widow of William Humphreys, nephew of Uen. 
David Humphreys, to Dr. Frederick Humphreys In 186i. Illuminated copy of 
ths ooats-of-arms ot the Humphreys family In possession of tht) writer. 
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yean, when one of their number, Daniel Humphreys, of Porthwen, 
Merionethshire, Wales, came to Pennsylvania in 1682, and settled in 
Haverford township, now of Delaware county, about seven miles west of 
Philadelphia, and was followed the next year by his mother Elizabeth, 
the widow of Samuel Humphreys, with her younger children.* He had 
Joined the Friends in his native country, ''and left such a testimony be- 
hind him as is and was of good savor, "f In 1695 he was married to 
Hannah, the daughter of Dr. Thomas Wynn, of Merion. They had many 
children, among whom were Joshua, Edward and Charles. Joshua was 
the great-grandfather of the subject of this sketch. Edward acquired a 
high reputation as a physician and surgeon, and was beloved for his 
benevolence and humanity. Charles Humphreys was a man of fine 
talents, and o( great influence in the county. In 1764, he was elected to 
the Provincial Assembly, and was reelected annually to that office, until 
1775, when he was chosen a member of the Continental Congress. In that 
body he contended with energy against the oppressive measures of Qreat 
Britain, but, fettered by his oath of allegiance, and by what he believed to 
be the views of a large majority of his constituents, he voted with John 
Dickerson, Thomas Willing, Edward Biddle, and Andrew Allen, against 
the Declaration of Independence. He then retired to private life, and 
though sympathizing with his country, took no part in the struggle. { 

Joshua Humphreys, the son of Joshua, and grandson of Daniel Hum- 
phreys, the immigrant, was the grandfather of Andrew Atkinson Hum- 
phreys. He was born in Haverford township in the year 1751. His 
mother was Sarah, the daughter of Edward and Elinor Williams, of 
Blockley. His ancestors were thoroughly Welsh, and all of them 
Quakers. With only the advantages of such an early education as the 
common schools of the country afforded at that day, Joshua was appren- 
ticed at a tender age to a ship carpenter of Philadelphia. Before the com- 
pletion of his apprenticeship his instructor died, and he was at once placed 
at the head of the establishment, and managed the business for the widow i 
for several years with prudence and success. Possessing a comprehensive 
and philosophical mind, he soon came to be regarded as the first naval 
architect in the country. Such was his eminence, that after the adoption 
of the Constitution of the United States, and when it became apparent that 
our Government must have a navy, Mr. Humphreys was consulted, offl- 

• Klljuibetb Humphreys and her children were all Friends. She bronght a 
eerUfloate with her that reoommends her ** for an honest, faithfUl woman yt 
htm been serviceable in ber place, and praiseworthy in her conversation," and 
ber obildren ^as tender plants growing in that which they do profess, even the 
Untb and Grace of God.*' Copy of original certificate in possession of the widow 
dTGen. A. A. Humphreys, Smith's History of Delaware County, Pennsylvania, 
Y.471. 

t Biographies of early settlers and eminent men of Delaware county. History 
r Delaware County, Pennsylvania, by George Smith, M.D., p. 471. 
t Centennial oollection. Charles Humphreys. The Pennsylvania Magazine 
' History and Biography, Vol. 1, p. 83. Smithes History of Delaware County, 
479. 

*BOa AMBB. PHILOfl. SOC. XXII. 117. Q. PRINTBD DRCEMBBB SQ. 1884. 
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dally, and his riews. which had been commaoicated to the Hon. Robert 
3Iorri8, in a letter dated Jannaiy 6th. 119% bat more in detail to Gen. 
KnoXp then Secretarj of War, were, in the main, adopted. He was the 
first naval cons-tractor of the United States, and several of oar first ships of 
war. the CoiutUution, the ChtMptakt, the Congreu^ the ConUellaUoi^ and 
the Pretidtnt were bailt according to his plans, and the UniUd 8iaie9 was 
built at his own vard under his immediate direction.* These were the fii- 
moas ships whose marvelons success mar be gathered from the annals of 
the naval warfare with Tripoli in 1S04 and with Great Briuin in 1818.t 

Wtj justly Mr. Humphreys has been called the Father of the Ameri- 
can Xavy. The last thirty years of his life were spent in quiet retirement 
on a part of his patrimonial estate. Poute- Reading, in Haverford. Here 
he died in 1838, at the advanced age of eighty -seven years, with mental 
faculties unimpaired. 

Samuel Humphreys, a son of Joshua, was educated by his father as a 
naval constructor, and some of the most l>cautiful ships in our navy were 
from his models. % 

In 1813 he was appointed naval constructor for the Philadelphia Navy 
Yard, and, in 1820, by President John Quincy Adams, Chief Naval Con- 
structor of the United States, a position which he held until his death in 
1840. One iucidcnt in his career deserves to be narrated. When Izakofi^ 
a special ambassador, who had been sent to America by the Emperor 
Alexander, with authority to engage the best shipbuilding talent for the 
construction of a Russian navy, sought to fulflll the imperial instructions, 
he sent, tlirou;rh Mr. Richard Peters, for "Sam. Humphreys." He offered 
him a salary of $6(),(KX) per annum, a town house and a country residence 

• Tlie LlvcH of Eminent Phlladelphlans, now deceased, p. 588. 
Nuval UlMtory of the United States, by J. Fenimorc Cooper, Vol. 1, p. 119. 
American State Papero. Vol. i, p. AiYl. 

The Commencement of the United States Navy, 1794, by Bear Admiral George 
II. Preble, The United Service, February, 1884, pp. 1X)-149. 

fTlie main idea ot Mr. HamphreyB wa>i that the ships should t>e heavier in 
tonnaKe and artillery than their rates would seem to authorise; they proved 
faMtMallerM, cajiable of enduring heavy batterlnff, and ot inllicting severe Inju* 
rieH In a Hhnrt Hpace of time. So terrible was their armaaicnt that the British 
termed them *' 74*h in disgulHe.'' 

t Clement Humphreys, the eldest son of Joshua, save evidence, when a mere 
lad, of spirit and daring. Infuriated over an attack in the ooiumnsof the Aurora 
upon the Federalists and upon the late President Washington, on the 4lh of April, 
17117, be violently assaulted tlie editor, who was visiting the frigate, the Oniied 
iUaieg, then on the stocks at Philadelphia. He was tried for assault and battery 
and Mnvicted, and was fined $50, and onlered to give security in the sum of two 
thousand dollars to keep tlie peace. Such was the admiration of bis conduct on 
the part ot the Federalist merchants of the city that they paid the line and far. 
nished the security. President Adams subsequently sent him to France with 
special despatches— a reward, as hostile critics asserted, for having Uirasbed a 
Kepublican. 

The Aurora, General Advertizer, Philadelphia, April 6, 1797. History of 
PhlUUlelpbla, by Thompson Westcott, Chap, cccxxxili. Hlldretl^'s IjUstory of 
the United 8tat<sS) second series, Vol. iJ, p. 41. 
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to be maintained by the Czar, horses and coaches, and servants, and if 
these were insufficient, he could name his own terms. After a day's 
consideration, Humphreys replied : '' The salary is greater than I 
could earn ; more than I need ; more than I want ; more than I could 
use. As to the town house and country-house, I need but one, and 
that should be near my business. As to the coaches and servants, I always 
walk and wait upon myself, and should find myself unable to govern a 
multitude of servants. I do not know that I possess the talents my 
friend, Mr. Peters, ascribes to me ; but I do know and feel that, whether 
my merit be great or small, I owe it all to the flag of my country, and that 
is a debt I must pay." • 

In the history of refusals of dazzling offers, where can the parallel of 
this instance of lofty patriotism be found ? 

Such a man was the father of Andrew Atkinson Humphreys. 

The maternal grandfather of General Humphreys, and for whom he was 
named, was Andrew Atkinson, of Prehend Caven-Garden, Ireland, and 
his maternal grandmother was Jane Murray, the daughter of Sir Archi- 
bald Murray, the descendant of that Murray of Black Barony, in Scotland, 
who espoused the cause of the Pretender. The story runs that Andrew 
Atkinson, then a gallant ensign in the British army, of nineteen years of 
age, first saw Jane Murray, a beautiful girl of sixteen, on the battlements 
of Edinburgh Castle, and, captivated by her charms, gracefully lowered his 
colors as he passed. He sought and obtained an introduction, which re- 
sulted in their elopement and marriage. He subsequently purchased a 
plantation in Florida, upon the St. John's river, and after the cession of 
Florida by Spain, came to Philadelphia, where he died. His daughter, 
Letitia Atkinson, met Samuel Humphreys at Dungeness, the house of the 
widow of General Nathaniel Greene, upon Cumberland Island, Georgia, 
whither he had been sent, as a youth of eighteen, to inspect live-oak 
timber for the great battle ships, and the meeting led to their marriage. 
They had eight children, of whom Andrew Atkinson Huiuphreys was the 
second son. 

I have dwelt at length upon the ancestry of General Humphreys, 
because in the analysis of his character it is interesting to trace to their 
source his many admirable traits. f The blood of Normandy, Scotland, 
Ireland and Wales was commingled in his veins, an apt admixture for the 
production of thorough manliness. Fd-om his father's side he inherited his 
dauntless spirit, his inflexible resolution, his spotless integrity, his parti- 
otiam and great philosophical powers of mind. From his mother, who 
xras a woman of loveliness and grace, his exquisite charm of manner, his 
strict self-control, his unwillingness to believe evil report of any one, his 

• Samael Hamphreys, Chief Naval Constructor of tbe United States, The Penn- 
sylvania Mafcazlne of History and Biography, Vol. vlli. p. 216. 

fMr. Galton,la his work on Hereditary Genius, marshals an Imposing array of 
evidence In support of his proposition, tliat genius, talent or whatever we term 
Srreat mental oapaclty, follows the law of organic transmission— rui^s )n fami- 
lies, and Is an affair of blood and breed. 
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readiness to admit of evenr palliation of bad oondact, withoat any weak- 
ness or credulity of judgment, and his exalted admiration of woman. Hk 
nature responded to his mother's gentlest touch, and she always spoke of 
him as "my sympathizing child." 

Andrew Atkinson Humphreys was born in the city of Philadelphia, 
November 2, ISIO. As a boy. he was fearless, upright and honorable^ 
with a determined spirit of resistance to anything like tyranny or per- 
sonal affront ; first in all manly sports and a leader in daring exploits. 
His early education was received at * ' Tommy Watson's, " the Gennantown 
Academy, and the school of an Englishman named Warren, who unfor- 
tunately used the rod. To the indignity of personal chastisement young 
Humphreys was too spirited to submit, and no command, entreaty or per- 
suasion could induce him to return to the school, though the teacher him- 
self called upon his parents, regretting the loss of a pupil of talents and 
ability, and promising an entire change of treatment. He then went to 
the Moravian school for boys at Xazareth, Pennsylvania. In after life 
he frequently alluded with emotion to the happy days spent at the latter 
institution, where he said he imbibed a taste for reading and music Sub- 
sequently', he had a private tutor, and in his seventeenth year went to 
West Point, July 1. 1827 ; was graduated thirteenth in a dass of thirty- 
three, July 1, 1831, and was assigned to the Second Artillery, with the 
rank of Brevet Second Lieutenant. Among his classmates were Roswell 
Park, Henry Clay, a sou of the distinguished statesman, George Turner, 
Barrjijol C. Hid^eley, George II. Tulcot, William H. Emory, William 
Ch;ipniHn, Thomas McKcan, Henry Van Konssclaer, Edward Ogden, 
Sam lid G. Turtis, and James Williams.* 

lit: H4:rvf:f\ in garrison at Fort Moultrie, S. C, in 1881 ; was assigned to 
tcm|)'>niry duty at the United States Military Academy in 1833 ; to the 
Chf:rokco Nation in 183*2 and 1833 ; and to Augusta Arsenal, Ga., and 
Fort Marion, Fla., 1833 and 1834. He was on Topographical duty, mak- 
ing hurveys in West Florida an^ at Cape Cod, Mass., in 1834 and 1835, 
and participated in the Florida war against the Seminole Indians in 1836, 
tM:ing engaged in the action of Oloklikalia, March 31, 1836, and the action 
n<jar Mlr:anopy, June 0, 183G. 

On Heptemhcr 'M), 1H36, he resigned his commission as an officer of the 
United Htat4;s Army, and during the years 1836-'38, as Civil Engineer, 
iiaisted the late General Ilartman Bachc on the plans of Brandywine 
Bhoal Lighthouse and Crow Shoal Breakwater. Delaware bay. 

Upon the re-organization of the Corps of Topographical Engineers in 
1888, General Huniphrcyn was re appointed in the Army, with the rank 
of Flmt Lieutenant in that Corps. 

He served in charge of workH for the improvement of Chicago harbor, 
m. i u Assistant ToiKigruphical Engineer of survey of Oswego harbor 
defences, V. Y., and In charge of survey of Whitehall harbor, N. V., in 

• OliM of mi, Cullum*ii Ulographloal Ucglstor of the Graduates of West 

VOlBtii 
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1839 ; as Assistant in the Topographical Bareau at Washington, D. C, 
1840-'41 ; in the Florida war, 1842 ; on construction of bridge at Wash- 
ington, D. C, 1842 ; as Assistant in Topographical Bureau at Washing- 
ton, D. C, 1842-'48-'44 ; as Assistant in charge of the Coast Survey 
Office at Washington, D. C, 1844-*49, and on surveys in the field, 
1849-'50. 

He was engaged in making a Topographic and Hydrographic survey 
of the Delta of the Mississippi river, with a view to its protection from in- 
undation, and deepening the channels at its mouth, 1850-'01, continuing 
in general charge of the work and preparing his able and voluminous 
report thereon, till 1861. In 1853 he was sent on special duty to Europe 
to examine means for the protection of delta rivers from inundation. He 
was in general charge, under the War Department, of the office duties at 
Washington, D. C, connected with the explorations and surveys for rail- 
roads from the Mississippi river to the Pacific ocean, and geographical 
explorations west of the Mississippi river, from 1854 to 1861, and was a 
member of the Lighthouse Board, from 1856 to 1862 ; of the Board *'to 
revise programme of instruction at the United States Military Academy," 
and of the Commission created by act of Congress "to examine into the 
organization, system of discipline, and course of instruction at the United 
States Military Academy, I860."* 

It would be difficult to overestimate the value nnd extent of the labors 
of General Humphreys in the field of science. I can dwell only upon his 
greatest work : The Report upon the Phynci and Hydraulics of the Missu- 
tippi Riter ; upon the Protection of the Alluvial Region against Overflow ; 
and upon the Deepening of the MoiUhs ; Based upon Surveys and Investiga- 
tians, made under the Acts of Congress directing the Topographical and 
Hydrographieal Survey of the Delta of the Mississippi River, with such 
Investigatians as might lead to determine the most Practicable Plan for 
Securing it fr(fm Inundation, and the best mode of Deepening the Channels 
at the Mouths of the River, ^ 

The title but feebly suggests the vast scope of the work. 

The Mississippi river, below the mouth of the Missouri, changes its 
character from a gentle current and a clear tide to a turbid, boiling tor- 
rent, tremendous in volume and force. Thenceforth, for thirteen hundred 
miles, it pursues a devious course, washing away banks and islands here, 
rebuilding them there, absorbing tributary after tributary, until at last it 
is itself swallowed up in the greater volume of the Gulf. Just above 
the mouth of the Ohio begins a great alluvial plain, some fifty miles in 

* statement of Services of Brigadier-General Andrew A. Humphreys, Corps 
of Sngineers, Brevet Major-General U. S. A. General Orders, No. 10, Headquar- 
ters Corps of Engineers, U. 8. A., Washington, D. C, December 29, 1883. 

t Submitted to the Bureau of Topographical Engineers, War Department, 
1S61. Prepared by Captain A. A. Humphreys and Lieutenant H. L. Abbot, 
Corps oif Topographical Engineers, United States Army. Philadelphia: J. B. 
Llpptecott A Co. 1861. 4to, pp. 456; with an Appendix, pp. 146, and 80 plates. 
Reprinted, with Additions, in 1676. 
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width, which is mostly below the level of the floods. In extent the yalley 
of the Mississippi is equal in surface to all Europe, except Russia, Norway 
and Sweden. It has no topographical obstructions. It contains immense 
navigable rivers, and is connected with vast inland seas. A great his- 
torian, with the inspiration of a prophet and the Are of a poet, has predicted 
that "with such a varied and splendid entourage — an imperial cordon of 
States — nothing can prevent the Mississippi valley from becomiog in less 
than three generations the centre of human power."* The problem of 
protection against overflow is the great practical question inTolTing the 
prosperity of that entire region. Millions of dollars had been firuitlessly 
expended by the States of Louisiana, Arkansas and Missouri, throu^ 
want of concert, want of knowledge and misdirected and divided effort 
Politics, too, embroiled the results, so that when, in September, 1850, the 
Federal Government granted to the several States bordering on the river 
all the swamp and overflowed lands within their limits, remaining unsold, 
in order to provide a fund to reclaim the districts liable to inundation, 
the planters in the lower valley of the river, alarmed lest the effect of the 
reclamation of vast swamps above should tend to increase the floods below, 
invoked the aid of the General Government in the necessary surveys for 
investigating the matter. From this movement the Delta Survey took its 
origin. f 

From the beginning the work was in charge of Captain Humphreys. 
He began fleld operations in November, 1850, but was compelled by 
severe illness, occasioned by exposure and overwork in surveying, to sus- 
pend them in the summer of 1851. He long remained an invalid, and 
upon his recovery was overwhelmed with other professional duties — 
among which may be named the general charge of all the Pacific Rail- 
road surveys — so that the river work was not resumed until 1857. From 
that time, at his own request, he had the assistance of Lieutenant H. 
L. Abbot, to whom, with rare and characteristic liberality, he attributed 
an equal share in the authorship of the work. In his letter to the Bureau, 
Captain Humphreys, in speaking of the work, says: "It involved an 
amount of labor and study which will not, perhaps, be fully appreciated 
even by professional persons." 

A scheme of field observations was devised covering a multitude and 
variety of observations in a vast region of more than one and a quarter 
millions of square miles, including the basins of the eight principal tribu- 
taries of the river, draining the entire surface between the Rocky moun- 
tains and the Allcghenics — the Missouri, Ohio, Upper Mississippi, Arkan- 
sas, Red, White, Yazoo, and St. Francis. The work was distributed 
among topographical, hydrographical and hydrometrical parties. An 

• History of the American Civil War, by John William Draper, M.D., LL.D. 
Vol.i, pp. C2. 

} In the preparation of this account I have been assisted in my study of the 
original work by an able and exhaustive review of the lieport of Humphreys 
and Abbot, by Edwin Uale Abbot, A.M., reprinted from the North American 
Bavlew, April, 1862. 
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enormous mass of facts and data was collected and tabulated, showing the 
length, slope, dimensions of cross-sections, discharge, area of basin, down- 
fall of rain, and drainage of the Mississippi and its tributaries. In this 
way all of the important facts connected with the various physical condi- 
tions of the river were ascertained, reduced and digested ; the laws unit- 
ing them were determined, and out of seeming chaos the beautiful results 
of science were evolved, leading to simple and practical conclusions, and 
the great problem of protection against inundation was solved. Various 
suggestions, theories, and expedients, which had been much discussed in 
Europe, and broached in this country by Charles Ellet, were disproved 
and condemned.- In the language of the Report : "It has been demon- 
strated that no advantage can be derived either from diverting tributaries 
or constructing reservoirs, and that the plans of cut-oSs and of new or 
enlarged outlets to the Gulf, are too costly and too dangerous to be 
attempted." 

The decision was in favor of the system of levees. 

The question of the protection of the valley from inundation having 
been satisfactorily determined, attention was next directed to the improve- 
ment of navigation by the deepening of the mouths of the river. The 
first problem was one of national^ the second of international, importance. 
In the same thorough way the facts relating to the delta were collected 
and studied, as well as those relating to the mouths of the river and their 
bars, and a plan was reported for increasing the depth of water on the 
bars. A ship canal was urged to obviate the difficulties and dangers 
of the passes, while the temporary and fallacious expedient of jetties was 
strongly condemned. 

The spirit in which the entire work was executed is that of the well- 
chosen motto of the title page — the words of Franklin to Abb^ Souliave — 
"I approve much more your method of philosophizing, which proceeds 
upon actual observations, makes a collection of facts, and concludes no 
further than those facts will warrant." 

In addition to the purely scientific features of the work, it contains 
chapters of the utmost historic value. In chapter iii, the state of the 
science of hydraulics, as applied to rivers, is exhaustively considered. A 
complete chronological list is given of all the works bearing upon it, with 
a resum^ of their contents. It sets forth all that was previously known 
about river hydraulics, both in Europe and in this country ; with special 
studies, in part conducted by General Humphreys when in Europe, of 
the Nile, Neva, Rhine, Rhone, Garonne and the Po. The phenomena of 
great floods from 1718 to 1859 are fully stated, and a succinct account is 
given of the progress of the levee system in the Mississippi valley. 

Finally, in elaborate appendices, each one of which is systematic and 
complete, the statistics are given upon which all computations are based. 
It is needless to state that the mathematical features, together with the 
maps and diagrams, are as elaborate as the other portions of the work. 

A political lesson of the utmost consequence in its relations to the Fed- 
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eral Goyemment is embodied in this report The National Goyemment 
accomplished in twelve years the solution, both in principle and in detail, 
of two great problems of Internal improvement — ^protection from overflow 
and the deepening of the water on the bars — problems which had baffled 
all the efforts of four separate States for a century and a half. It is clear 
that the power which rules at the source of the great river must hold the 
channel, the delta and the mouths. Thus the Mississippi becomes at 
once the promise, the pledge and the bond of Union. " Whoever is mas- 
ter of the Mississippi is lord of the continent." The security of our 
national integrity must then be found, not only in constitutional provisions, 
congressional enactments, and in the coercive measures of war, but also 
in identity of commercial and industrial interests, supported by the vast 
possibilities of their indefinite development. 

To return to our text. 

An able reviewer says : "It is not too much to say, after a careful 
study of this report, that, as a work of science, it will not suffer by com- 
parison with any in our language, while it is, in its special department, 
without a peer, and almost without a rival. It finds the whole subject of 
river hydraulics a confused congeries of discordant theories and untenable 
hypotheses, the offispring of instifflcient generalizations. It leaves it a 
determined science, the result of wide observation of facts, acute and 
laborious combination and rigid and logical scientific analysis. Its authors 
may well be proud of their work, for it places them in the front rank of 
scientific men, and shows them to be the discoverers of a science, the 
first fruits merely of which appear in their deductions of the laws which 
regulate the flowage of the Mississippi.'** 

The work has been translated twice into German, twice into French, 
once if not twice into Italian, and once into Hungarian. 

In 1865-'66, Humphreys published a voluminous report, entitled 
Examination of the Mississippi Levees. In 1875, General Humphreys, then 
the Chief of Engineers, published Memoranda relating to the Improvemeni 
of the Entrance to the Mississippi Ricer by Jetties,\ in which he enforced 
his views in favor of a ship canal. Elaborate diagrams were annexed. In 
1878, Humphreys and Abbot published a reply to criticisms upon their 
work by Dr. Hagen, Director-General of Public Works in Prussia. J The 
tone of foreign criticism, with this exception, had been imiformly favor- 
able and courteous. 

We now pass from the consideration of Gen. Humphreys' labors as a 
man of science to view him as a soldier in the field. In this respect his 
skill as an engineer was of the utmost value. He had a quick eye for 

• North Amerioan Reviow tU supra, 

t Being Appendix S, 12, of the Annual Be];>ort ot the Ohlef of Engineers for 
1875. Washington, 1873. 

X Physics and Hjrdraullos of the MlsAlsslppl. Keply to certain criticisms made 
^ Dr. Hagen, Direotor-General.of Puhllc Works, Prussia. Von Noati-and's 
Botoolto Kagtneoring ACagaslne, Ma oiz, January, 1878, Vol. xvlll. 
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topography, and foresaw with remarkable accuracy how far the peculiari- 
ties of the region through which he campaigned would be available for the 
purposes of marching, assault, or defence. Col. Paine, "the pathfinder 
of the army of the Potomac," has said : "For general as well as intimate 
acquaintance with the country in which he was operating, and the troops 
against whom he was engaged— in fact, the general relative situation of 
affairs — Humphreys was second to no other Union General." 

In 1861, Humphreys was a Major of Topographical Engineers. He was 
placed upon the staff of Oen. McClellan, with the rank of Brigadier-Gen- 
eral of Volunteers, and became the Chief Topographical Engineer of the 
Army of the Potomac. When the advance upon Richmond was under con- 
sideration, though it is not recorded that he advocated a direct advance, 
yet it is known that he favored the "Urbana route," in preference to the 
movement up the Peninsula. He was engaged at the siege of Yorktown, 
in the battle of Williamsburgh, and in the movements and operations be- 
fore Richmond and to the James river in 1862. His services at Malvern 
Hill were most conspicuous. He closed the lines, or, in other words, 
posted all the corps except the Fifth, and one division of the Fourth. The 
dispositions which he made contributed to the successful results of that 
eventful day, while the neglect to shell a wood, 'as he desired, allowed its 
occupation by the enemy, from which they had to be driven by force. 

On the return north of the Army of the Potomac, he was transferred 
from staff or enstineering duty, to the command of a division of new 
troops, with which he pressed to Antictam, "marching with commenda- 
ble activity," a march of more than twenty-three miles on a dark night to 
take part in the expected battle of the next day. After that battle he made 
a reconnoissanCe in the Shenadoah valley, which has been spoken of as 
"one of the finest and most thorough possible to be made, indicating the 
possession of every quality necessary to a thorough soldier." 

At the battle of Fredericksburg, 13th of December, 1862, he personally 
led a charge, which for desperate valor has few equals in the annals of 
war. 

When Sumner was directed to storm the heights above the town, he 
selected the divisions of French and Hancock for the assault. 

The position to be carried had by nature strong defensive advantages. 
Between the canal — which had to be crossed — and the crown of the ridge 
of hills the space was covered by fences and buildings, while at the foot of 
the ascent proper to Marye's Heights a sunken road, running behind a high 
stone wall, afforded as perfect a defensive work as if planned and con- 
structed by engineers. This line of defense was still further strenf^thened 
by fortifications in the rear, which rose tier upon tier, so that the Con- 
federate infantry was enabled to deliver a concentric fire. Indeed the 
head of the assaulting column "seemed to propel itself into a yawning 
gulf of flame." 

The first attack was made by French, with the Third Division of the 
Second Corps, with a boldness and steadiness that carried him to within 
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thirty or forty paces of the wall. He was badly repulsed, and withdrew, 
leaving twelve hundred dead and wounded out of about twice that num- 
ber. The second attack was made by Hancock with the First Division of 
the Second Corps. His line broko within twenty-five paces of the wall. In 
the short space of a quarter of an hour two thousand and thirteen lifeless 
or mangled forms Were added to the victims of the former attempt. 

Humphreys was next sent over. Oren. Palfrey says : "Some of the very 
best fighting that was done at Fredericksburg was done by the Third 
Division of the Fifth Corps. The division was commanded by Gen. Hum- 
phreys, who was probably the best officer in the Army of the Potomac that 
day. He was a thoroughly educated soldier, possessed of a quick eye and 
a clear head, and a man of fiery energy. That the fighting his divison did 
was so good was due to him."* 

He had but two brigades, one commanded by Col. Allabach, the other 
by Brigadier- General £. B. Tyler. Several of his regiments had never 
before been in battle. His men divested themselves of their knapsacks* 
haversacks and overcoats, and then moved across the canal. Humphreys 
in person formed the leading brigade in a ravine about three or four hun- 
dred yards from the stone wall, and then led the advance in line of battle, 
but found to his surprise that Couch's men were lying down behind a 
small fold in the ground about one hundred and fifty yards or less from the 
wall. He then ordered a bayonet charge, but failed to carry the wall, 
owing to the disorder into which his men were thrown by those who were 
lying on the ground several ranks deep. Upon turning back to his second 
brigade, he discovered that artillery had been placed by Hooker on the very 
ground his troops must pass over.f Quickly riding to every gun he put a 
stop to the firing, and led forward his second brigade, directing it to run 
over the men in front. Notwithstanding the confusion incident to the 
effort to obey this order, the onward impetus of the line carried it close to 
the wall, when a sheet of fiame i*an along its entire length, accompanied 
by a long roll of thunder, and wrapped the column in an embrace of fire. 
Twilight was fast deepening, and amid the thick mists of the bottom land 
every discharge was as brilliant as the trail of a rocket, thus adding to the 
grandeur and terrors of the scene. 

Two horses were shot under the intrepid leader, who hastily mounted a 
third, and continued to ride about amid the rain of missiles, bearing a 
charmed life ; his clothing was pierced and rent, but his person was un- 
hurt. Every officer of his staff but one, his son, was dismounted, and his 
horse was badly wounded. In vain did Humphreys endeavor to halt his 
men as they turned slowly backward. In vain did he endeavor to remedy 
the disorder occasioned by the troops lying down whom he had been sent 

* Antletam and Fredericksburg, by Gen. Palfrey. Scrlbner*8 Campalg^ns of the 
Civil War. 

t Noto to p. 252 of Campaigns of the Army of the Potomas, by Wm. Swinton. 
Appendix, Revision and He- issue. Scrlbner, 1882. Humphreys* Charge on 
Maryo Heights. 
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to support ; in vaia did he endeavor to induce them to rise and Join in the 
charge, and with some bitterness he subsequently wrote that had they 
been withdrawn before he moved forward, a dififerent result would have 
followed. Indeed, so near was he to carrying the wall and heights that 
the enemy were actually moving their guns out of the batteries, and on 
the right they were beginning to quit the wall.* 

"His division, like the third breaker upon a beach, lefl its traces of 
blood and wrecks a few paces further on, and nearer to the enemy than 
the preceding two, lingered longer, strove harder to maintain itself so far, 
and to accomplish the impossible. Finally it withdrew, singing in chorus, 
to show that although shattered physically, morally its spirits were un- 
shaken. His charge will yet be blazoned forth in history as one of the no- 
blest effortsof Northern resolution, or, as he expressed it, of one of Kearney's 
exhibitions of valor " magnificent." f 

The reckless bravery of Humphreys as displayed on this and other occa< 
sions, proved that he had a keen relish for conflict. Not that he delighted 
in slaughter, or had the slightest trace of ferocity in his nature, but 
the romantic love of peril and adventure, the wild rapture of battle 
{certaminit gaicdia), the thrilling occasion, the mighty shock of armed 
men, the encounter of mind with mind, of strategy matched against 
strategy, of force directed against force, the issues trembling in the 
balance, and the possible grand result, aroused all the tremendous energies 
of his intellect, and transformed the quiet scholar into the very embodi- 
ment of resistless heroism. Like the war horse, in Job, he mocked at fear 
and was not affrighted ; neither turned he back from the sword. " Of all 
the sublime sights within the view and comprehension of man," he wrote, 
"the grandest, the most sublime, is a great battle. Its sights and sounds 
arouse a feeling of exaltation, compared to which, tame indeed is the sense 
of the sublime excited by all other great works, either of God or man." 
And agaui : " That which makes the thrilling interest of a battle is the per- 
sonal incident. A battle so lifts a man out of himself that he scarcely 
recognizes his identity when peace returns, and with it the quiet occupa- 
tions." 

He was breveted Colonel United States Army, for gallant and merito- 
rious services, with a commission bearing the date of the battle of Fred- 
ericksburg, and was warmly pressed by Burnside for a full Major-Gen- 
eral's commission. His promotion, however, was of later date. 

His next services in the field were at Chancellorsville, where he com- 
manded the Third Division of the Fifth Corps, then commanded by Meade. 
He was posted upon the extreme left, where, near the brick house called 
the Chancellor house, he was sharply engaged with the enemy. In his 
testimony before the Joint Committee of Congress on the conduct of the 
war, he declared that he probably knew less in regard to the battle of 
Chancellorsville than any other battle he ever took part in. With other 

* Letter of Gen. Homphreys to Wm. Swlnton, May 10, 1866, ut tupra, 
t Oe Peyster. 
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distinguished officers he strongly disapproved of the order by which the 
army was withdrawn from its advanced position and compelled to fight a 
defensive instead of an offensive battle.* Many years after, in comment- 
ing on this battle, Gen. Humphreys said : '*The Army of the Potomac 
did not fight at Chancellorsvllle. The Eleventh Corps, badly posted, was 
permitted to be surprised by overwhelming numbers, and routed. The 
Third Corps, aided by artillery, posted by Pleasonton, threw itself into 
the breach, arrested the forward movement of the enemy, and the next 
morning was allowed to sustain the attack of Lee's whole force for several 
hours, losing in killed and wounded a large part of its numbers. It was 
of course obliged to fall back upon the other portion of the army, tho 
First, Second, Fifth and Twelfth Corps, in position near by, just in rear 
of Ghancellorsville. Only parts of some of these corps were partially 
engaged in covering the withdrawal of the Third Corps. Sedgwick 
advancing from Fredericksburg, with the Sixth Corps and one Division 
of the Second Corps, was attacked by Lee, and forced back over the 
Rappahannock. Lee, in this operation, had 60.000 men, Longstreet's 
Corps being absent ; Hooker not less than 90,000 men. It is not surprising, 
then, that the Army of Northern Virginia should have made a false esti- 
mate of its prowess, or at least of that of the Army of the Potomac, "f 

Shortly after the battle of Chancellorsvllle, Gen. Meade, in a private 
letter, dated May 10, 1863, wrote as follows : "I have lost nearly a divis- 
ion by the expiration of service of the two years and nine months men, so 
that I have bad to break up Humphreys' Division, and he is going to take 
command of the division recently commanded by Gen. Berry in Sickles' 
Corps. I am very sorry'to lose Humphreys. He is a most valuable offi- 
cer, besides being an associate of the most agreeable kind." 

The intimate relations between the two friends was, however, soon to 
be reestablished. A gentleman, whose knowledge is undoubted, writes : 
"The fact stands that when Gen. Meade was placed in command of the 
Army of the Potomac, the first man he thought of, and whom he called to 
his assistance was Gen. Humphreys. The reason why he was not his 
Chief of Staff at Gettysburg was solely due to Humphreys' own desire to 
command his division in the coming engagement. He thouglit that 
at that particular crisis he could render greater assistance in the position 
he then held. In addition to this he always had a great partiality for 
commanding troops, especially in a fight."]: 

At Gettysburg, where Humphreys commanded the Second Division of 
the Third Corps — a division which had always been a favorite — he 
displayed not only coolness and valor, but consummate skill in handling 

• Report on the Conduct of the War. 1865, Vol. I, pp. 61-65. 

t Address of MnO- Uen. A. A. Humphreys on the Military Services of the late 
HaJ. Gen. George Gordon Meade, at the Meade Memorial Meeting of tho citi- 
zens of Philadelphia, Nov. 18, 187-i. Washington, D. C, 1872. 

X Letter ot Col. George Meade to the writer. Testimony of Gen. Humphreys 
before the Committee on tho Conduct of War. Report on the Conduct of the 
War, 1365, Vol. i, p. 388. 
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lUs troops. Ab he pressecl forward to the town of Gettysburg on the 
erening of the first of July, he was informed that the enemy had made 
their appearance there in force ; that the First and Eleventh Corps 
had been very hotly engaged, and that Gen. Reynolds had been killed. 
He was directed to follow a road about two miles west of the main 
one, and learned that Lieutenant Colonel Hayden, Assistant Inspector- 
General of the Corps, was present with a gentleman from Gettys- 
burg, who acted as a guide for the route that Gen. Sickles wished 
him to take. Contrary to Gen. Humphreys' views who wished to move 
to the right so as to Join Howard's left. Col. Hayden insisted that Gen. 
Sickles wished him to approach by the Black Horse Tavern road, which 
led towards the left directly to the enemy. With many misgivings Hum- 
phreys obeyed. His movement occupied considerable time owing to the 
crossings of Marsh run. He took the precaution of directing his column 
to move quietly as it approached the road, and to close up, as he expected 
to fall in with the enemy. He soon found the enemy posted in force, but 
unaware of his presence. He might have attacked them at daylight 
with the certainty of at least temporary success, but as he was three miles 
distant fh>m the remainder of the army, he believed that such a course 
would be inconsistent with the general plan of operations of the command- 
ing General. As soon as he ascertained the exact condition of things, ho 
retraced his steps and bivouacked near Gettysburg about 1 a. m., on the 2d 
of July. This delayed him several hours, and greatly fatigued his men. 
It was a moonlight night, but hazy. The reference, which Gen. Hum- 
phreys makes to what others have admired as an exhibition of remarkable 
Bkill in extricating his division from a dangerous position, is one of charac- 
teristic modesty. He says : "It shows what can be done by accident. If 
any one had been directed to take a division to the rear of the enemy's 
army and get up as close as I did un perceived, it would have been thought 
exceedingly diflScult, if not impossible to do it unnoticed."* 

It was subsequently ascertained that Col. Hayden had entirely misap- 
prehended Gen. Sickles' order, and that it had never been intended that 
the division should march by way of the Black Horse Tavern. 

The next morning, the 2d, his division, forming the right of the Third 
Corps, was massed on a ridge of elevated ground between Cemetery Hill 
and Round Top, some four or five hundred yards in advance of the gen- 
eral line. This placed the entire corps in great danger. In the afternoon 
he was fiercely attacked in front and flank, and sustained some of the hot- 
test fighting of the day. While under a heavy fire of infantry and artil- 
lery— ** I have never been under a hotter artillery and musketry fire com- 
bined," he states— just at the moment ho found it necessary to get his own 
artillery out of the way as quickly as possible, and advance his whole line 
to pour a fire upon the charging enemy, he received an order from Gen. 
Blmey informing him that Gen. Sickles had been wounded, and that he 

*TeBtimony of Gen. Hamplireys. Beporton tbe Conduct of the War. 186&. 
Vol. 1 , p. 88a. Ut tupra, p. 393. 
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had succeeded to the command of the Corps; and that his division was 
going to fall back and form in line extending towards Humphreys' right 
from the Round Top ridge in rear of and oblique to his present line, and 
that he must change front and form on that line. In complying with this 
order, he had to change from front to rear. While making the movement, 
the troops on his lefl failed to stop on the Round Top ridge, but passed 
beyond it. Humphreys instantly extended his line to the left to close up 
the aperture, and was attacked on his flanks as well as on his front. For 
a moment he thought the day was lost. Just then he received an order 
to fall back to the Ridge, which he did slowly and in good order, stub- 
bornly contesting every inch of ground, and suffering a very heavy loss. 
"I did not fall back rapidly," he says, ''because I disliked to fail back 
at double quick before the enemy, and besides I did not suppose I could 
rally my troops, or that any troops could be rallied at the place where the 
line was to be formed, if the movement backward was made rapidly." He 
reached the ridge, leaving three guns behind, the horses of which had 
been killed, and rallied the remnants of his division. Quickly wheeling, 
as the enemy came up, he poured in a fire, and his troops. Joining in with 
the Second Corps, drove back the foe, recovering the lost guns. His men 
did not wait for orders, but dashed impetuously forward, and as there 
were so few of them, he went with them to bring them back before they 
got too far from the [main line. By that time it was dusk, and the fight- 
ing ceased for the day.* 

On the third day, while moving into position, he was fiercely shelled by 
the enemy, and about four o'clock in the afternoon formed his division 
into columns of attack, and prepared to advance. While in this position 
he lost some valuable officers, as well as men. No orders were given to 
advance, and as the enemy did not renew their attack, which was the 
great feature of the day, he returned to his position on the left, where he 
remained until the army moved from Gettysburg. 

The services of Humphreys in this battle added greatly to his renown. 
His skillful handling of his troops and his desperate conflict and coolness 
in the peach orchard, where his son was wounded at his side, added new 
laurels to his chaplet, and resulted, on the 13th March, 1865, in a brevet as 
Brigadier-General United States Army. 

Four days afler the battle of Gettysburg he accepted the position ten- 
dered him by Gen. Meade, as Chief of Staff of the Army of the Potomac, 
which he held from 8th July, 1883, to 25th November, 1804. He bade 
farewell to his command in these well-weighed words of commendation : 
"In parting from this celebrated division, after having commanded it for 
the brief period of fifty days, I trust that I may be excused for expressing 
m}*^ admiration for its high soldierly qualities. It is impossible to pass it 
in review even without perceiving that its ranks are filled ^ith men that 
are soldiers in the best meaning of this term, and that it possesses in the 

* Ui tupra, p. 392. Svinton^d Army of the Potomao. Gettyabarg, the seoona 
Oay, pp. 842-;{55. 
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grade of commissioned officers, men whose skill, courage and accomplish- 
ments would grace any service. " 

As Chief of Staff ho was engaged in the action of Manassas Gap; the 
Rapidan operetions ; the action on the Rappahannock and the combat of 
Bristoe Station ; the operations of Mine Run, the battles of the Wilder- 
ness, Spottsylvania, North Anna, Tolopotomy, Cold Harbor, Petersburgh, 
the Weldon Railroad, Peebles' Farm and the Boydton Plank Road.* 

During the fall and winter of 1863-'64, he thrice planned the surprise 
and destruction of Lee, but his plans were frustrated partially by disobe- 
dience of orders and partially by modifications to which he did not assent, 
and the attempts were barren of results. As he has modestly refrained 
from specific statements in his little book, " Gettysburg to the Rapidan," 
the facts can be gathered only from sources not yet public. He served 
his chief with absolute fidelity and staunch friendship, but his services, 
though of great importance, could not be fully appreciated by the public. 
A competent military critic has remarked that " what Von Moltke was to 
the King of Prussia, afterwards Emperor of Germany, what Blumenthal 
was to the Crown Prince, Humphreys was to Meade in many respects." 

On the 26th November, 1864, he resigned his position as Chief of Staff, 
to succeed Hancock in the command of the Second Corps, or, properly 
speaking, the combined Second and Third Corps, a fusion of which he did 
not approve as destructive of the corps de esprit of both.f 

In a private letter of General Meade, dated November 25, 1864, he says: 
"Hancock leaves us to-morrow, he having a leave of absence, after 
which he will be assigned to recruiting duty. Humphreys takes his 
place. The change in my position has rendered it unnecessary to have 
an officer of Humphreys* rank as Chief of Staff. I deemed it due to him 
to suggest his name as Hancock's successor." 

On assuming his new command, he said : ''It is natural that I should 
feel some diffidence in succeeding to the command of so distinguished a 
soldier as Major-General Hancock. I can only promise you that I shall 
try to do my duty and preserve your reputation unsullied, relying upon 
you to sustain me by that skill and courage which you have so conspicu- 
ously displayed on so many fields." 

From that time forth, his career is marked by a series of brilliant suc- 
cesses. He now had a fair opportunity to display his capabilities as a 
general. 

The winter of 1864-'65 had been severe and the Confederate army suf- 
fered much from want of food. Their supplies were brought by wagons 
from Hicksford on the Weldon Railroad, forty miles south of Petersburgh. 
To break up this route of supply, Humphreys was ordered to cooperate 
with the Fifth Corps, which, in turn, was to support Gregg's cavalry of the 
Army of the Potomac. On the 6th of February, Humphreys began his 
operations by throwing a bridge across Hatcher's run. On the 6th, a se- 

* Statement of servloeb, tU supra, 

t **Bir(i*s-Sye View of the War," by Col. Dodge. 
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yerc action took place, which resulted in the extension of the Federal en- 
trenchments to the left as far as Hatcher's run at the Vaughn Road cross- 
ing. Humphreys was on the extreme left, with the Fifth Corps massed in 
support. On March 25th, Lee made his desperate attacH upon Fort Sted- 
man, a blow aimed at the Union base of supplies at City Point, which, 
though well conceived and gallantly executed, was frustrated by the good 
conduct of Gen. Hartranft. On the same day Humphreys and Wright, 
availing themselves of the opportunity thus offered, attacked Lee upon their 
respective fronts, and accomplished most valuable results, which contrib- 
uted to the success of Wright's assault on the morning of the 2d of April, 
by which the enemy's entrenchments were carried, and Lee forced to 
abandon his lines. On the 30th, Sheridan had his fight at Dinwiddle 
Court House, and on this day when Warren met with temporary disaster, 
while advancing to cut Lee's communication with his extreme right, 
Humphreys suddenly launched his first division under Miles against the 
successful Confederates, striking their front and flank, "withering their 
triumph," driving them back, capturing three hundred prisoners, and 
advanced to the White Oak road, the first time that this important thor- 
oughfare had been reached by our troops. On the 1st and 2d of April, the 
Second Corps carried the works in their front, and Miles again won lau- 
rels at Sutherland Station. 

On the evening of April 2d, Lee began his retreat. Early on the morn- 
ing of tlie 8d, Petersburgh was occupied by General Willcox, and at 8 a. m. 
Richmond fell, and the great pursuit began ; the cavalry, under Sheridan, 
supported by the Fifth Corps under Warren, leading the advance, while 
the Second Corps followed, rapidly building bridges and repairing roads. 
Sheridan, with Crook's Division and the Fifth Corps, arriveB, at about 
4 p. M., at Jetersville, and entrenched there, so as to dispute Lee's attempt 
to join Johnston. On the morning of the 4th, Lee was at Amelia Court 
House, but instead of attempting to break his way through Sheridan's 
lines, dallied there to bring up his baggage. The delay was fatal. On 
the 5th, the Second Corps reached Jctersville, followed by the Sixth. In 
the evening, Lee finding the forces in his front too strong to be attacked, 
turned north, and pushed towards Farmville in search of supplies. Early 
on the 6th, the Army of the Potomac moved out, ** like the ribs of a fan," 
from Jetersville. in the direction of Amelia Court House, where they 
expected to meet the Army of Northern Virginia in battle array. But, 
instead of awaiting them there, Lee had nearly slipped by their front 
westward. While Sheridan and his immortal cavalry, supported by the 
Fifth Corps, were dealing with the advance bodies of Lee's army, Hum- 
phreys was fighting and driving the compact and well organized forces 
that remained, hanging persistently upon their fiankand inflicting wounds 
from which, as has been said, "Lee bled to death." Tiie conspicuous 
service rendered by Humphreys was in retarding and crippling the letreat 
of the main body, thus rendering it possible for the cavalry to head off 
the advance. On the 6th, at 8 a. m., Humphreys caught up with the 
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enemy at Flat creek, his men partly fording the stream, armpit deep, and 
partly crossing it upon a hastily improvised bridge, and after having been 
Engaged in seven stand-up fights over a distance of fourteen miles, and 
carried several partially entrenched positions defended by artillery, closed 
the day with a sharp action at nightfall with Gordon's division at Per- 
kinson's Mill, near the mouth of Sailor's creek. In the meanwhile Ewell's 
division, "split off by Humphreys," fell into the hands of the cavalry at 
Little Sailor's creek, and surrendered about six thousand men.* 

During the night, the enemy again slipped away, but in the morning, 
shortly after daylight, Humphreys swept down upon High Bridge, and 
secured the only viaduct across the Appomatox which the Confederates 
had not burned or succeeded In destroying in their hurried flight. Four 
miles further on, at the Heights of Farmville, or Cumberland Church, 
Humphreys again fell upon a solid body of the enemy, and as the roar of 
his guns burst upon the ear, Lee is reported to have said, '* There is that 
Second Corps again." Here Humphreys held him until night, having 
sent word to General Meade that Lee's whole remaining force, about 
18,000 infantry, had been overtaken, and suggesting that a corps should 
attack Lee from the direction of Farmville, four miles off, at the same 
time that the Second Corps attacked from the opposite direction. The 
river near Farmville proved impassable, and Humphreys was obliged to 
contend with the enemy without support. The enemy's position was 
naturally strong and well entrenched, and though Humphreys failed to 
carry it, he clung so persistently to his purpose as to succeed in detaining 
Lee there until night, a loss of invaluable time which he could not regain 
by night marching. He therefore lost the supplies awaiting him at Appo- 
matox station, and Sheridan with his cavalry, and Ord with the Fifth and 
Twenty-fourth Corps were enabled to post themselves across his path at 
Appomatox Court House, about fifty miles further on. 

Had Humphreys failed to secure High Bridge, had no infantry crossed 
the Appomatox on the 7th, Leo would, in all probability, have effected his 
escape. He could have reached New Store that night, Appomatox station 
on the afternoon of the 8th, obtained the rations there, and moved that 
evening towards Lynchburg. A march next day, would have brought him 

*I am under obligations to Brevet Major-General (S. K. Y.) J. Watts De Peyster 
for assistance in the preparation of tbis account. In addition to the examina- 
tion of several papers written by himself, which he kindly placed in my hands, 
I have studied the maps in his elaborate work, La Boyale, The Grand Hunt of 
the Army of the Potomac, which was printed for private circulation, the value 
of which is acknowledged by General Humphreys in the preface to *'The Vir- 
ginia Campaign of *64-*65.** 

The remaining authorities are: '* With General Sheridan in Lee^s Last Cam- 
paign ;*' **The Virginia Campaign of '64-'66;" ''Scribner^s Campaigns of the 
Civil War;" The Histories of the Civil War, by Draper, Lossing, and Harper's 
General History; 8wlnton*s ** History of the Army of the Potomac;" with a 
number oi special papers, addresses and reports. 1 muMt alto acknowledge 
the assistance of Major Jos. G. Bosengarten and Col. J no. P. Nicholson. 

PBGC. AMEB. PH1L08. SOC. XXII. 117. I. PBIKTED JAKUART 2, 1885. 
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to Lynchburg, where he would have been safe.* The value of Hum- 
phreys' services in crossing the Appomatox and detaining Lee all day at the 
Heights of Farmville or Cumberland Church will be appreciated, when^t 
is remembered that Ord's two infantry corps did not reach Appomatox 
Court House until 10 o'clock in the morning of the 9th of April, and that 
it was the sight of Ord's infantry supporting Sheridan, that convinced 
Gordon that further fighting was useless and escape impossible. 

About half past eight o'clock on the evening of the 7th, when still in 
close contact with Lee, as has been described, Adjutant-General Seth 
Williams brought to General Humphreys Grant's first letter to Lee ask- 
ing the surrender of Lee's army. This letter Humphreys was requested 
to have delivered to General Lee. He sent it at once through his picket 
line, at the same time authorizing a truce for an hour, oenable the enemy 
to gather up their wounded. At this time the opposing troops were but 
a few hundred yards apart. Lee's answer was brought back within an 
hour, and General Williams started at once to return to General Grant at 
Farmville by the circuitous route of High Bridge. The next morning 
Humphreys resumed the pursuit. While on the march. Grant's second let- 
ter to Lee was brought to Humphreys, who sent it to Lee through Fitz-Lee's 
cavalry rear guard which was then clo^e in Humphreys' front. Lee's an* 
swer was received by Humphreys about dusk, as he halted for a three 
hours' rest, two miles beyond New Store, after a march of twenty miles. 
He again pushed forward, but after a march of twenty -six miles, was com- 
pelled to halt his column at midnight, on finding his men dropping out 
of the ranks from want of food and fatigue. On the morning of the 9th 
Humphreys received Grant's third letter to Lee, which was delivered to 
him in person by Colonel Whittier, of Humphreys' staflf. Lee's answer 
was delivered by the hands of Colonel Wliittier to General Meade, who 
forwarded it to General Grant, who had then lefl the route followed by 
the Second and Sixth Corps, and taken a cross-road which led to Appo- 
matox Court House, and along or near the routes of Sheridan and Ord. 
Had Grant remained on the route of the Second and Sixth Corps, the sur- 
render would have taken place before midday. As it was. Grant having 
ridden forward, the meeting between himself and Lee did not take place 
until one o'clock p. m., and the surrender of the Army of Northern Vir- 
ginia was not announced to the Army of the Potomac until four o'clock. 
The remainder of this celebrated correspondence passed through the lines 
of General Sheridan. f 

In the meantime General Humphreys, closely followed by the Sixth 
Corps, pressed forward, and began to overtake Longstreet, when he re- 
ceived two earnest verbal requests from General Lee, by a staff ofiScer, 
with a fla": of truce, not to press forward upon him, but to halt, as nego- 
ciations were going on for a surrender. As Humphreys had been notified 

• The Virginia Campaign of »04-'ft5, p. 391 ; Soribner*8 Campaigns of the Civil 
War, Vol. xll. 
fXhe Virginia Campaign of '64>*65, p. 894. 
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that the correspondence was in no way to interfere with his operations, 
he twice sent word to Lee's staff officer that the request could not be com- 
plied with, and that he must withdraw from the ground at once. At this 
time, he was in full sight on the road, not a hundred yards distant from 
the head of the Second Corps. Humphreys at once formed his corps for 
attach, the Sixth Corps formed on the right, which, at the moment it was 
about to begin, was suspended by the arrival of General Meade, who 
granted a truce for an hour. Hostilities were never resumed. The Great 
Civil War was at an end. 

These facts are sufficient to illustrate the relentless character of Hum- 
phreys' pursuit, and attest his ability as a corps commander in handling 
men worn out by hunger, fatigue, long marches and severe fighting. 
They fitly close his active military services in the field. 

In the grand review of the Army of the Potomac, at Washington, the 
Second Corps participated, and one of the noticeable features of the occa- 
sion was the appearance of General Humphreys' staff mounted upon 
white horses, a delicate compliment to the noble grey who had carried 
him so gallantly through the fatigues of the march and the perils of battle. 
The old war-horse still lives, with but slight abatement of her wonted 
spirit. 

General Humphreys was in command of the District of Pennsylvania, in 
the Middle Department, from July 28 to December 9th, 1865. 

From December, 1865, to August of the following year, he was in 
charge of the examination of the Mississippi levees, a work rendered 
necessary by the neglect and damage of the war. 

On August 8, 1866, he was appointed to the command of the Corps of 
Engineers, with the rank of Brigadier-General and Chief of Engineers, 
serving in this capacity until his retirement from active service, at his own 
request, on June 80, 1879. He thoroughly organized this branch of the 
service. The work of the general office was divided into four divisions, 
and an officer of special fitness placed in charge of each, while officers of 
rank and experience were assigned to important districts and duties. 

He served as a Member of the Lighthouse Board, from 1870 to 1874 ; of 
the Commission to examine into canal routes across the Isthmus connecting 
Korth and South America, from 1872 to 1877 ; of the Board on Washington 
and Georgetown Harbor improvements from 1872 to 1878 ; of the Re- 
'Vifling Board of Bulkhead and Pier Line of Brooklyn from May. 1872. to 
June, 1879, of Stnten Island from August, 1878, to June. 1879. and of 
Xlndson river (Troy to Hudson), June, 1877, to June, 1879 ; of Board for 
Survey of Baltimore Harbor and adjacent waters from May, 1876, to June, 
1870 ; of the Washington Monument Commission from January, 1877, to 
O'une, 1879; of the Advisoiy Board to Massachusetts Harbor Commis- 
sioners from January, 1877, to June, 1879, and of the Examining Board of 
Itfoline Water Power Company contracts during 1877.* 

In the civil duties appertaining to his profession he was as eminent as in 

* Statement of Serrloes, tU tupra. 
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his military daties in the field. In 1857 he was chosen a member of the 
American Philosophical Society held at Philadelphia, Pa., of which both 
his grandfather and father had been members, and of the American 
Academy of Arts and Sciences of Boston, Mass., in 1868 ; a corporator of 
the National Academy of Science in 1863 ; an Honorary Member of the 
Imperial Koyal Geological Institute of Vienna in 1862, of the Royal In- 
stitute of Science and Art of Lombardy, Milan, Italy, in 1864 ; and corre- 
sponding member of the Geographical Society of Paris, and of the Aus- 
trian Society of Engineer Architects, and an Honorary Member of the 
Italian Geological Society in 1880. The Degree of LL.D. was conferred 
upon him by Harvard College, July 15, 1868. 

After retirement from the Bureau, the last intellectual labor performed 
by General Humphreys was in the composition of two books, which to- 
gether constitute a military classic and a mine of important matter relat- 
ing to the history of the war— "The Virginia Campaign of '64-'65," and 
" From Gettysburg to the Rapidan'' — the latter being, properly, an intro- 
duction to the first. 

The amount of work bestowed upon them was immense, and the results 
exhibit extraordinary power of intellectual compression. Indeed for 
many they will prove too concise and dry to be interesting, but no one 
can be at a loss to understand the operations described. With entire fh^e- 
dom from ostentation or rhetorical parade he closes the former t>ook in 
these words : ''It has not seemed to me necessary to attempt an eulogy 
upon the Army of the Potomac or the Army of Northern Virginia." 
These were his merits as a writer — precision, brevity, simplicity — a style 
suited to hid subjects, but not one to attract the general reader. 

One of the most gratifying personal tributes to General Humphreys 
was the presentation of a memorial sword by the citizens of Philadelphia, 

on the evening of the 4tli of July 1866,* at the building of the Union 
• The Sword presented to Major-General A. A. Humphreys, U. 8. Army, by 

Ills fellow-citizens of Philadelphia, 1866. JE Pluribus Unum. Liberty and Union 

Tkis on one side ; on the other side : 

Yorktown. April 15th, lo May 4th, 1862. 

Wllliamsbarff. May 6th, 1862 

Chickahomlny. May and .June, 1862. 

Malvern IIIll, July Ist. 1862. 

Fredericksburfi^, December ISth, 1862. 

Chancellorsvllle, May mu 

Gettysburg. July Isl, 2d. 8<1, 1863. 

Manassas Gap, July 1863. 

Bappahannock, <>ctober to November 7th. 1863. 

Mine Uun. November 29th to December 3d, 1863. 

Rapldan February 1864. 

The Wilderness, May 6th and 7th. 1864. 

Rpottsylvania Court House, May 9th to 20th, 1864. 

The .^'Outh Anna, Mav 21»t to *r>th. 1864. 

Tntopotomy, May 28th, 29th, 301 h, 1864. 

Cold Harbor, June 1st. id. 8d, 1864. 

IN'torsburgh, June 16th, 17th, 18th, 1864, 

The Mine, July 30th, 1864. 

The Weldon Railroad, August 18th, 25th, 1864. 

The Boydtnwn Road, October 27th. 28ih. 1864. 

lliitchei's Run, February 4th, Slh. 6th, 18<i5. 

The Kail of Petersburgh, March 25th to April 8d, 1885. 

Pursuit of Lee. 

Sailor's Creek, April 6th. 1865. 

The Heights ot Farmville, April 7th. 1865. 

The Surrender of Lee, April 9th, 1865. 
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LfAgue, From Uis liojhood, he liad been almost a slrangcr to his native 
ciljr, and waa penoonlly unknown to many ol her leading ciijzcnfi. but 
I Wt dislIoguUhed Bcieotlllc and military Betvicce had become a part of the 
Lknperiahable history of the nation, and entitled him to Ibis tribute of ro- 
■^pectt&lTcctioDBDd gratitude. The lofty conception which he entertained 
rof Uta Qoble pro(e»8ion, inspired the words with which be received the 
^fl : "The sword ia regnided aa the emblem ofmanlj vblue, ofajust 
mind, a courageoue heart, and a gentle spirit. No token of your regard 
tor me u a soldier and as a man could he more acceptable, and, per- 
hftps, I most flilingly acknowledge your gift in saying that I stiall try 
10 to wear this beautiful embodiment of all the qualities a sword should 
pOAWSB, that its spotless blade may never be alaiucd, nor its brilliant lus- 
tre dimmed." 
This was hia ideal of the model soldier. It ia not too much lo say that 
kin thonghl, word and deed he fulfilled and illustrated it. 

At the Meade memorial meeting of the citizens of I'hiladclphin, held on 

WOim 18lh November. 1872, Gen, Humphreys delivered an address iiiwn 

K^e military services ol General Meade. It is an able and luminous re- 

Ivlew of con)plieBt«d operations, and without the aid of turgid adjectives 

IT pretentious nouns, embodies tbc highest tribute ever paid by a military 

irilic to n great commander. After a thorough discussion of the question 

Vhy Meade did not capture Lee after the battle of Gettysburg, General 

Bnmplireyg declares: " AtXera careful examination of Ibe subject so far 

U capable of forming nn opinion, I am led to the conclusion that 

Meade, at Gettysburg, bad a more difficult task than Wellington atWatcr- 

t and performed It equally well, although be had uo Bliicberlo turn 

i Kale." From euch a critic what pmlse could be higher, and yet 

Tliat could be simpler in point of expression? 

In dntwlng to a conclusion this imperfect review ot the career of Qen. 
Humphreys, it will be proper to quote a few carefully selected expressions 
of Of^Dioa by men qualified by their public positions and professional at- 
I .UinmenlB to form a competent Judgment. 

e Peyateranya ; "In the death of A. A. Humphreys, the United 
Kates lost williout quvslion Ibeir most tborouKhly scieulillc engineer and 
Idler and general combined ; illustrious ia every branch o( the service 
b be adorned -, equally able as an engineer for the use of inert male- 
I, and OS a general for the handling of living masses, and as u soldier 
in example of intrepidity, •*•••■ in topography. 
xlesy and dynamics he was equally eminent, and his pen wiis not more 
~ 1u of deminstraling Ibc laws which govern naluml cataclysms than 
IcBiranl in cutting the Gordian knot of difUcultics by his bold strategy 
d bolder tactic*." 

i. Hancock has declared "That if he were no absolute monarch, and 
raid dispose of a large uriuy ; ho knew of no one whom he would pluce 

« buod whh such perfect conQdencc aa Humphreys. " 
JUtotttor major-general of distinction has said : " Uomphreys' lender- 
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toll I p and Boldiersbip were so nDobimsire that the country was not aware 
Iff what an able man it possessed in him." 

"(lenerul Humphreys/* wrote a gallant soldier, afterwards occupying 
an imiK)rtant ciril position, ** holds a plsce in my estimation as a soldier 
whoHC Rkill, bravery, and modesty are second to none, and whoacrcal ser- 
vice was infinitely more valuable than that of many officers more talked 
about In the newspapers." 

A nothcr writes : " If Humphreys hsd enjoyed a more influential position 
the Northern people would have enjoyed many more occasions to rejoice. 
This muRt have been the case if the power of handling large bodies of 
troofm ; If lare science and its test — application ; if calmness and clearness 
of judgment under fire ; if energy, undaunted courage and self-forgetfdl- 
ncHB In view of results have any eflcct upon military operations." 

Major Bundy styled him "a scientific soldier, a wise and safe counsel- 
lor." 

A military critic as far back as in 1869, wrote : " As a fighting division 
commander, as a proficient in the handling of a corps ; as a consummate 
chief of staff of the Army of the Potomac ; as an intrepid gentleman ; as 
a faithful soldier, and as a remarkable engineer. Gen. Humphreys had no 
superior. His survey and reports upon the Mississippi will be as proud a 
memorial of his engineering capacity as his military record, beginning 
with the Florida war, in 18i{0, is a record which is without a stain, as rich 
in historic deeds and services as the sacred shield of Lancelot." 

An ardent admirer and devoted friend pays the following tribute : "A 
great and at the same time a good man, who attained the ripest age with 
undiminished faculties ; a magnificent soldier who combined the calmest 
intre])idity with executive ability in battle, a mind capable of working 
with the nicest preciHion amid the wildest churme of confiict under excep- 
tional circumstances of [Hsrll ; a scientist of views most comprehensive and 
pnicticul ; of knowledge vast and developed." 

These are the amaranths with which his companions in anna have 
crowned his name. 

In private lifr, (icnerul Humphreys was courteous, kind, gentle and 
affectionate. His love and enjoyment of Inmie were sincere and unaffected. 
He married, .Iiine 10, |m:h>, Ilehecca, the youngest daughter of Henry Hol- 
llngHWorth, one oftliemostre s|M*cted citizens of Philadelphia, and had two 
sons and two <liiUKliterH, of wliom the former and one daughter survive. 
To hini, wife, daui^litrrs, sisters, were not merely the objects of affection, 
but the embiMlinient of that perfect womanliness at whose shrine he knelt 
In reverenee. His mind ideuli/.ed all that it dwelt U])on and both absorbed 
and Imparted nuliance. Ho had a refined and cultivated taste for art and 
lllenilunt and In some respects was fasti<lious to an extreme degree. 

His altachmontH to the home of his ancestors were strong and peculiar. 
No mgu (or nuMleru improvement or convenience could ever Induce him 
to cliungo the structure or arrangement of the old and strange house he 
hid inlierltcd, jumbled together with the additions of several generations. 
Itl lowly roof and fttraggling sheds embowered in vines were sacred. The 
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ivy that clambered about the windows, the venerable chestnut trees, the 
hirsute shrubbery, the old pump, surrounded by a hedge of lilacs, were 
the objects of his interested care. In the quiet burying-ground on the 
hill, I have seen the great soldier, whose fame had penetrated Europe, 
bend in respectful silence over the stone that marked the grave of some 
forgotten relative, or have listened, as he trod the well-loved fields of his 
childhood, to his recollections of those joyous days. 

Such was the man. As simple in his greatness as he was great in his 
simplicity ; of noble strength in body, heart, and brain, a union of 
opposites, a man who had devoted his whole life to the public good, and 
yet one of whom the public knew but little, partly because of his modesty, 
partly because his favorite studies were abstruse and recondite, but chiefly 
because he had none of the instincts of the politician, and scorned the arti- 
fices by which so many rise to popularity and fame. 

He died on the 27th of December, A.D. 1883, in the seventy-fourth year 
of his age, while seated in his chair, without pain, and without a struggle. 

"The best death," said the great Roman, "is that which is the least ex- 
pected." 

Fellow-members of the American Philosophical Society — In the bright 
galaxy of names which adorn our rolls there are stars of the first magni- 
tude, whose glories have fixed the gaze of nations. Historians, statesmen, 
jurists, physicians, soldiers and philosophers — our great men have walked 
upon the high places of the earth. Their exertions have manifested the 
noblest intellectual power ; their industry has tilled every field of activity ; 
their studies have sounded every depth of knowledge ; their daring zeal 
has penetrated to the remotest bounds of science ; their devotion has made 
willing sacrifice of property and life ; their success has won the highest 
meed of honor. Our Franklin, our Rittcnhouse, our Bartram. our Wistar, 
our Kane, our Binney, our Sharswood, and he, whose recent death we all 
deplore, that grand old man, whose noble life was spent in acts of public 
usefulness and private benevolence which have endeared his name and 
consecrated his example — our Price — are they not all men of whose achieve- 
ments we can boast without aficctation, of whose deeds we can speak with 
pardonable pride? 

Among these we how enroll the name of Humphreys. No chiseled 
marble preserves his lineaments, no lofly columns proclaim his worth, no 
demagogues attempt to conjure with his rod, but long after the fierce pas- 
sions of our civil strife shall have burned themselves to ashes, long 
after his services to the cause of the Union and free government shall 
have risen to their proper place in military annals, when Oblivion shall 
have wrapped Secession in her mantle, and fraternal afifection shall have 
buried the weapons of war, the memory of his scientific labors will live as 
his most enduring monument. He tamed the raging of the floods ; he 
snatched from devastation the most fertile and magnificent valley in the 
world — the seat of future empire — and opened up the great Father of 
Waters to the commerce of the globe. 

Let B8 add with pride — he was a Pennsylvanian and a Philadelphian. 
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BioffraphUal IMiee ff llmiTf M. PhSUpB, Bg Biekard Vamx. 
{Bead htfcre ike American PkUae&pkical Sodeig, Dee. 19, I8S4.) 

It rare! J hftppens thai a marked or lasting impressian is made on the 
pablic mind bj merelj professional men. DeToted to the oonsidermlioii of 
principles of paramount importance intrinsicallj and relaliTely, they an 
only applied in their direct operation within a limited circle. It is therefore 
those lai-ger spheres, the arenas in which achicTements are of signal im- 
portance, both to direct thought and excite actions that are not naoally 
accessible to those trained in special studies, and who deroie their powers 
to circumscribed mental efforts. 

The legal training, while it is the best foundation for the highest suc- 
cesses in public life, and especially qualifies for a participation in the re- 
sponsible duties of public afiairs, if exclusiyely absorbed in professional 
duties fails to imprint itself on the pages of history. The brush, the pencil, 
and the chisel, attaining immortality, in some sort deal with universtal 
law, formulated in objective teachings. 

The lawyer reaches the highest professional eminence when be unites gen- 
eral knowledge with skill, learning, and the careful study of the principles 
of Jurisprudence. Assiduous and unremitted application \e the absolute 
essentia] for such triumphs. One finds in the history of statesmen, who 
haVe gained personal and public renown, and who rank with the great men 
whose posthumous fame lives in later generations, that their first prepa- 
rations were in the study of the Pandects, the Institutes, the Civil and 
tlie Common law. Yet these names are un frequent. The sword and 
the sceptre have cut into the tables of historic stone, the immortality of 
these rulers of peoples, and great leaders of victorious armies. The forum 
is the arena of peaceful antagonisms and contests in which the weapons 
are didactic skill, logic, reason and oratory. 

Victories thus and there won are not declared by the display of osten- 
tatious acclaim. In the quiet assertions of the deliberate and calm do- 
minion of legal right, and ascertained justice, the supremacy of law is 
honored. 

These reflections are eminently appropriate as preparatory to the notice 
of the death of one of our members, who, as a lawyer and a citizen held 
a pronounced position at the Bar of Philadelphia, and in public estimation. 

Henry M. Phillips was born in Philadelphia, on the 30th of June, in the 
year IHll. Without large wealth, and its surroundings and influence, the 
lad early evinced a zeal and devotion to the shaping of his own career, 
which attracted even more than passing comment, lie was a pupil in the 
most prominent school of that day, the "High School of the Franklin 
Institute." Ills quickness in acquiring knowledge was the leading trait 
in his academic lilc. There was apparently no trouble in his mastery of 
the subjects taught. It may be said that he ran through his course, until 
at its close he was with the foremost among his fellows. 
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There was no unanimity in the discussion of the pursuit best suited to the 
youth who had so early finished his school life. His ftither, a lawyer of 
lemarkablo prominence, and the acknowledged leader of the criminal bar 
of that day, did not wish his son Henry to study law. There were three 
sons, and it was thought but one should adopt the vocation of the father. 
But Henry, depending on his own ability as he measured it, was not satis- 
fled till he became a student in his father's office. Before he had attained 
Lis majority, only twenty years of age, he was admitted to practice at 
the Philadelphia Bar. 

It would be difficult now even to guess at the feelings of this young 
man who was thus placed in at least a tr3ring and not very promising 
position, at his age, at that day, as an attorney at law in Philadelphia. 

The Bar of Philadelphia was then admittedly the most remarkable of 
the law associations on this continent. It had become a popular adage, 
that no unsolvable problem would puzzle a Philadelphia lawyer. The 
Bar was lustrous with the most brilliant minds, and the roll of its mem- 
bers embraced not a few of the great jurists of that time. Masterly ability, 
profund learning, a high order of forensic eloquence, marked the golden 
age in its history. 

Young Phillips at once began his legal career. The better to learn, he 
accepted the position of clerk in the Court of Common Pleas, presided 
over by a judge who has left a record of the most thorough mastery of 
jurisprudence, and wonderful ability. Judge King's name has few, if any, 
successful rivals in the profound respect of the bench and the Bar. 

Under such daily tuition Mr. Phillips absorbed the principles of the law, 
and learned the truest method of their application. He became both an 
adept in practice, and the proper relations of precedents to cases. He was 
thus equipped for the contest before courts and juries. Very soon he 
held an assured place, and at the criminal bar and in civil courts he 
secured a substantial standing. 

For nearly thirty years he advanced with progressive steps, till he 
reached the level of the leaders in his profession. The opinion of his 
brethren, as expressed at a meeting of the Bar, held October last, to honor 
his memory, is probably the best, if not the truest estimate of his pro- 
fessional and personal character that can be given. 

This minute was unanimously adopted at that meeting : 

"The death of Henry M. Phillips impels a sincere manifestation of the 
unfeigned sorrow of the Bar of Philadelphia. He was a man of rare qual- 
ities ; a lawyer of striking and marked character ; a friend of tried and 
true earnestness ; a citizen of untiring devotion to all the duties imposed ; 
faithful to every trust ; of large and liberal views ; he rose to a high rank 
in his profession as the associate of the great lawyers of this Bar, and was 
rightfully recognized as one of the foremost citizens of Philadelphia. 

•*Tlie quickness and activity of his mind, his wonderful faculty of seiz- 
ing, as by intuition, the strong points of his case, the force with which he 
elucidated them, the capacity tor absorbing the principles of law which 
reported cases enunciated, his most singularly retentive memory, gave to 

FBO0« AKEB. FHILOS 800. XXII. 117. J. PBINTSD JANUARY 2, 1885. 
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hiB professional career a distinction which was remarkable. His kindness 
to tlio younfi; lawyers who asked his advice and legal aid was proverbial. 

"lietiring from active practice his last years were devoted to public 
duties of a high order, and very much of his time was cheerfully given to 
advising and counseling in matters of individual interest and public im- 
portance. Such a character is worthy of memorial. Let it be inscribed 
on the scroll dedicated to our departed brethren of this Bar. 

The last public occasion when Mr. Phillips took his recognized place as 
a member of the Bar was presiding at the Bar dinner given December 20, 
1882, to the late Chief Justice of the Supreme Court of this State. Judge 
Sltarswood. on his retiring from that exalted position. It was a memor^ 
able <)Cca<^ion. The Chief Justice was greeted by the profession he had 
honored, as a great Jurist, whose professional, official, and private life 
ranked him among the ablest of the Judiciary of our Commonwealth. Mr. 
Phillips thus with Judge Sharswood reached the end of their lives under 
the most appropriate surroundings. They both died in no long time there- 
after. 

Having acquired both reputation and an assured income. Mr. Phillips 
gave siHH^inl attention to politics. Until both had been attained, be knew 
the unwisdom of intermitting attention to his vocation. Success at 
the Bar. success in any profession or business, is only secured by constant 
and unremitted application. A divided duty is half performed, or disre- 
ganiod. Tliis Mr. Pliillips knew, and he patiently waited until he 
felt Ite iH>uUl dovoto some time to other affairs. In 1856 he was elected 
fn>m tiie 4th dii^trict of Pennsylvania to the Federal House of Represen- 
t:itive<>. lie toi>k liis seat in the 33th Congress on December 7, 1857. 

He WAS ap|H>intod on the Standing Committee on Elections, and had for 
coUortsiuos the ablest lawyers in the House, John W. Stevenson, of Ken- 
tuoky, li. Q. C. Lamar, of Mississippi, Israel Washburn, of Maine, James 
Wilson, of Indiana, and others. 

Mr, Sievens*>n was afterwanls elected Governor of Kentucky and 
Vnitotl States Senator fmm th.at State, and Mr. Lamar is now in the 
FiHloral Senate (hnn his State. 

Mr. Phii1i|v was also pliiivvl on the Special Committee on the Pacific Ridl- 
Tt>ad, with John S. Pliol^^s as chairman, and among his associates were 
Emstus Corninsr, W. S. Gr^x^sbock, John A. Gilmer. O. R. Singleton, J. 
F. Famsworlh, v^c. 

It was thus that at the op^^ninir of his public life Mr. Phillips' repn- 
tatk^n placeil him among the foreuKM^t of our public men of that period. 

Hi* electlt>n to Oonjrross w^is his first |>opular endorsement through the 
ballot b(^x. His Ar»t stop in the public arvna was from the Bar to the 
Federal Iw^gislatuit". Whatever of qualities: ion he possessed for this 
ixx»\ was gaino\l by that it'raarkaMe power of observation and absorption 
whk'h emphasice^l his life. Instinctively he knew, or if he had to learn, 
he was pwtomaturilly pn^rtoien^ The metl^xi by which he acquired in- 
fttrmaik^n and knowlodce. attaine^i what ho sought, or what was required 
or BtCHsMTT. is nvM oasiiV explained. It was more an inherent fiicaliy. 
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than a systematic process. It may be called a mental idiosyncrasy. 
Howerer ill this may be as an explanation, yet it is the better description 
of Mr. Phillips peculiar mental temperament. 

That Mr. Phillips devoted little, if any, time to general reading while 
actively engaged in his profession is known of all his friends. He wrote 
nothing on public questions, and indeed, made no contributions on cur- 
rent or special literary subjects. Yet his speeches in Congress were mas- 
terly and thorough on the questions he discussed. 

On the t2th of June, 1858, he addressed the Hou^e of Representatives 
on "The expenditures and revenues" of the country, in which he dis- 
covered both knowledge and power, and made a mark as a debator. 
'He met on this occasion in debate Mr. Sherman, of Ohio, then establish- 
ing his reputation. If he had not gained the ear of the House and im- 
pressed himself on the judgment of his colleagues as worthy of their 
consideration, a failure would not have been wondered at under the con- 
comitant circumstances. That he did make a marked impression is 
^nown. 

On the 9th of March, 1858, Mr. Phillips made a very able speech on 
"The admission of Kansas as a State under the Lecompton constitution." 
On this subject Mr. Phillips was in the line of his studies, and he mani- 
fested his familiarity with the questions involved in their discussion. That 
lie made a deep impression on the House is shown by the record of the 
]>roceedings. He was very forcible, and ably presented his views, so 
much so, that Mr. Grow, Mr. Montgomery and Mr. Kunkel, of Pennsyl- 
"vania, and Mr. Stanton, of Ohio, interrupted him to ask for information, 
«ind to support their understanding of facts, or to question the basis of his 
argument Mr. Phillips was fortunate on all these occasions in strongly 
;]u8tifying his statements, or strengthening his positions. This speech, 
^nd the incidents attending its delivery, elevated its author to a position 
^brmidable in debate, and forcible in argument. 

That Mr. Phillips had the faculty of acquiring knowledge by absorbing 
St as if without consciousness, can be affirmed from reading the two ad- 
dresses to which reference is made. Entering Congress without any pre- 
paratory study of the business that was likely to engage the attention ot 
^be Federal Legislature ; with no experience in public life ; entrusted for 
"^be first time with the duties and responsibilities of a representative of the 
^^eople ; new in all its relations to his constituency and the country ; sur- 
^x-tMinded by able and experienced statesmen ; brought to the consideration 
principles of the highest moment to the welfare of the United States, Mr. 
dllipB was able to discuss them with a self-reliance imperturbable, 
^nd a confidence in his own powers. 

The two speeches to which notice has been called are selected out of his 
legislative record because the subjects are so wholly disconnected with 
other, as more distinctly to demonstrate the view here taken of 
r. Phillips' character. 
It was a remark often made by John W. Stevenson, his colleague in 
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Congress from Kentucky, afterwards governor of that State, and Its repie- 
sentative in the Senate of the United States, one of the ablest and purest 
of the public men of this country, that Mr. Phillips was a very succesaftil 
member of the House, and both in committee and on the floor was equal 
to any emergency. GoTcrnor Stevenson regarded Mr. Phillips' service 
on the Committee of Ways and Means in the 2d session of the 85th 
Congress, as proof of this estimate of his public character. 

The proceedings of the House of Representatives for the sessions of the 
85th Congress, as published in the Congreuional Globe, prove the earnest, 
active part taken by Mr. Phillips on public questions, his aptitude in de- 
bate, his familiarity with and incisive mode of dealing with questions of 
parliamentary law. He was laborious in his attention to the business de- 
volved on the Committee of Ways and Means, and faithfully served it by 
his watchfulness and promptitude, his comprehension of the questions 
under debate, and the facility with which he made his views understood 
by his colleagues in Congress. 

The 35th Congress was remarkable not only for the character and 
attainments of so many of its members, but also from the questions with 
which it had to deal. That Mr. Phillips should have gained and main- 
tained a prominent position during both its sessions is as likely as any 
other evidence to assure his deserved reputation. 

On his retirement from Congress Mr. Phillips returned to his professional 
duties. For several years he was devoted to them, but from time to time 
he was induced to take an interest in matters of general public concern, 
and give his knowledge and experience for the benefit of his native city. 
He felt he ought to contribute his share to the welfare of Philadelphia, and 
from 1865 to 1875 he was engrossed in such service. Thus withdrawn from 
active practice, he became the counselor as he ceased to be the counsel. 
Though his advice and sound judgment were always sought, yet he con- 
fined himself to consulting and advising on subjects which were to be 
affected by the enactment of laws, as well as their determination and 
adjudication. 

The city having been made the trustee under very many testamen- 
tary devises for objects of benevolence, and most especially by the will 
of Stephen Girard for purposes of the highest importance to the people of 
Philadelphia, especially, it was deemed advisable to unite the admin- 
istration of these trusts in one body charged with this duty. 

Mr. Phillips took great interest in this proposition. It was consummated, 
and on September 2d, 1869, he was appointed a member of this new 
organization, " The Board of City Trusts." Subsequently he was elected 
its vice-prcHidcnt, and then its president. His faithful and useful services 
in that board were fully recognized. 

On the 16th of October, 1874, Mr. Phillips was selected as one of the 
directors of "The Pennsylvania Company for Insurance on Lives and 
Granting Annuities.*' His knowledge and experience qualified him for 
the discharge of the responsible duties of this position. 
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At the election of directora of the Pennsylvania Railroad Company, in 
March, 1874, Mr. Phillips was elected a director. He devoted very much 
of his time and attention to the responsibilities involved, with their ramified 
interests and argent demands on his best judgment. 

Desiring to aid in forming a correct taste, and encourage the love of 
music in Philadelphia, he was chosen as a director of the Philadelphia 
Academy of Music in 1870. His active exertions in the Board resulted in 
liis election as its president in 1872. He resigned, however, from both in 
1884. 

The Court of Common Pleas on the 13th of May, 1867, appointed Mr. 
Phillips a member of the Board of Park Commissioners, and on March 12, 
1881, he was elected president. He took a liberal view of the proper ad- 
ministration of this great public benefaction. His service on that lK)ard 
inras earnest and important. 

On the 4th day of December, 1862, Mr. Phillips was chosen a trustee of 
"the Jefierson Medical College to fill the vacancy on ihe death of his 
l)rother, I. Altamont Phillips, likewise a member of the Philadelphia Bar. 
This medical school, with all its adjuncts for teaching and training in the 
curative art, with its world-wide reputation for the highest capacities 
In its faculty, and the substantial attainments of its graduates,' called from 
3Ar, Phillips anxious and continuous attention. Well did he devote it, not 
only with conspicuous assiduity, but witli intelligent comprehension of its 
demands. 

The Legislature of Pennsylvania passed, April, 1870, the law creating 
a commission entrusted with the erection of municipal buildings for Phil- 
adelphia. Mr. Phillips' advice was sought and his efiforts enlisted to 
secure the legislation required. He was made a member of the commis- 
sion by this act, approved by the Governor in August, 1870. On the 19th 
of October, 1871, he resigned. 

At a meeting x)f our honored and venerable society held January 20, 
^871, Mr. Phillips was elected a member. 

In December, 1858, "The Grand Lodge of Free and Accepted Masons 
CDf Pennsylvania'' elected Mr. Phillips Grand Master. In this distin- 
.Qn^ished station he made his administration creditable to himself and 
C!onservative of the interests of the craft. The duties devolved upon the 
drand Master were in harmony with his character and acquirements, and 
^he record of his term of service attests his fidelity to the trust, and sincere 
'testimony of the appreciation of his brethren. 

This is a brief narrative of Mr. Phillips* connection with some of the 
'public institutions of Philadelphia, and it is obvious that such diversified 
duties as each placed on him, taxed his energies and absorbed his time. 

So active a life was not likely to afford opportunities for the belles- 
lettres, cultivation of tastes, or the preparation of contributions to general 
literature. It is somewhat remarkable that no essay, treatise or paper on 
Jurisprudence, literature, science or art, was ever prepared and published 
by Mr. Phillips. It is alike true that he never made a speech or public 
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address on subjects of public interest before a popular assemblage. This 
is so singular that to omit its mention would naturally invite criticism. 

It was as remarkable that Mr. Phillips never visited any foreign coun- 
try, or, indeed, any part of his own. He remained in Philadelphia, except 
short sojourns at Saratoga, or by the seaside during the summer montiut 
yet he lived to the age of three-score years and twelve. 

With traits of personal character that assured him devoted friendg ; 
kind, and more than considerate to the young lawyers who sought his 
advice in their first efforts ; generous, when his left hand knew not the 
outgivings of the right ; undemonstrative in his private relations ; and re- 
tiring from a participation in social exactions ; concerned for the happiness 
of those immediately connected with him by the nearest ties of kindred ; 
living unmarried and. without such domestic claims on his leisure hours ; 
the public life of Henry M. Phillips is worthy of the respect which the 
American Philosophical Society desires by this notice to record and 
perpetuate. 

Henry M. Phillips was a typical Philadelphian. 

Those influences which surround the outgrowth of capacities in the men 
of high merit of our city, do not stimulate their appreciation by our own 
people. Our most distinguished citizens in literature, science, the arts 
and affairs, gain their fame by the recognition awarded by other commu- 
nities. If perchance so fortunate, then Philadelphia, surprised at the dis- 
covery, permits its lethargic comprehension to utter tardy applause. 



Biographical Sketch of Professor Samuel B, Qross, by J, M, 

Ba Costa, M.B., LL.B, 

(Read before tJie American Philosophical Society, Becember 19, I8S4.) 

Samuel Dent Gross was born in the neighborhood of Easton, Pennsyl- 
vania, on July the 8Lh, 1805. At school he was an industrious boy, and 
he received a good education at the Wilkesbarre Academy and the Law- 
rencevillc High School He never went to college ; but when at the age 
of nineteen he began to read medicine, it was evident that the young 
votary of science had been accustomed to intellectual labor, and was 
taking up liis professional studies witli no untrained mind. 

On enrolling himself as a student at the Jefferson Medical College, of 
Philadelphia, he was at the same time an office pupil of Professor George 
McClellan, if one of the most eccentric, also one of the most original and 
successful surgeons of his day ; and it is very likely that young Gross, 
who through life preserved a veneration for his brilliant preceptor, got his 
bias for surgery from this association. And how he worked as a student 1 
Tales arc still current at the College, transmitted through janitors and 
college servitors, and losing nothing in coloring by the diffusion through 
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the successive classes the eminent professor snbsequently taught, of how 
immense had been his labors ; how he rose with the early dawn ; was 
never seen without a book under his arm ; and had to be turned out from 
the anatomical rooms by the wearied attendants when the hour for closing 
them arrived. Certain it is he worked with his whole heart ; and when 
he graduated in 1828 he was a noted man in his class. 

He began the practice of his profession in a little office in Fourth street, 
in Philadelphia, and it is said that he had among the visitors who dropped 
in on him his future colleague, Joseph Pancoast. More friendly visitors 
than patients, it is to be feared, came to his rooms ; for after about two 
years, his patrimony being nearly spent, he gave up tlie struggle in a great 
medical centre and returned to Easlon. But he carried with him evidence 
of his love of learning and of his indomitable perseverance. He had in the 
ehort tima translated from the French and the German works on General 
JLnatomy, on Obstetrics, on Operative Surgery, and he bad published his 
treatise on " The Anatomy, Physiology, and Diseases of the Bones and 
Joints." He also took away with him a wife, a lady of English descent 
of many accomplishments, who proved to him a true helpmate in his 
firduous career. 

It was not long before Dr. Gross became a leading practitioner in the 
flourishing little town of Easton, and his scientific knowledge was so well 
appreciated that he was offered the Chair of Chemistry in the well-known 
College there seated, in Lafayette College. He declined it ; but finding 
that within him which impelled him to become a teacher, he relinquished 
his growing practice to accept the demonstratorship of anatomy in the 
Medical College of Ohio, at Cincinnati. His stay at Easton had not been 
barren in additions to his scientific acquirements. He was constantly at 
work in a dissecting-room which he built at the foot of his garden. Here, 
too, he made a series of most careful observations on the rapidity with 
which articles taken into the stomach are excreted by the kidneys ; and 
investigated the temperature of the venous blood, which he found as an 
average to be 98o Fahr. Further, he wrote a considerable part of a 
treatise on descriptive anatomy, in which an English in place of a Latin 
nomenclature was employed. This work was never finished ; the experi- 
ments on the blood were published at Cincinnati in the second volume of 
the Western Medical Gazette. 

As a demonstrator in the Medical College of Ohio, which he joined in 
the autumn of 1833, Dr. Gross was very successful. But he did not long 
remain in this position ; for after the work of two sessions he accepted the 
Chair of Pathological Anatomy in the Medical Department of the Cincin- 
nati College. He threw himself with even more than his usual ardor into 
the subject, and the number of specimens he studied and collected was 
great, and the extent of his reading enormous. It was the pursuit of 
Pathological Anatomy, on which he gave the first systematic course 
delivered in this country, which made him so learned and skilled a surgi- 
cal diagnostician, and he cherished through life a great devotion to the 
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branch. Nor ivas his association with It limited to the four years he taught 
it from the professor's chair. His " Elements of Pathological Anatomy," 
issued in 1839 in two octavo volumes of more than five hundred pages 
each, did more to attract attention to the subject than anything thai had 
ever been done in this country. The book, illustrated profusely with wood* 
cuts and with several colored engravings, reached three editions. It is a 
mine of learning, and its extended references make it valuable to this day. 
Its merits have been fully recognized abroad ; and on no occasion mor6 
flatteringly than when the great pathologist, Virchow, at a dinner given to 
Dr. Gross at Berlin in 1863, complimented him publicly on b^ing the 
author, and, pointing to the volume which he laid upon the table, grace- 
fully acknowledged the pleasure and instruction with which he had often 
consulted it. As another acknowledgment of its merits, we find that soon 
after the publication of the second edition the Imperial Royal Society of 
Vienna made Dr. Gross an honorary member. 

Dr. Gross remained six years In Cincinnati, popular as a teacher, and 
gradually acquiring a large general practice ; but with a stronger and 
stronger predilection for surgery. It was this chiefly which led him to 
accept the Professorship of Surgery in the University of Louisville ; and 
with the removal to Louisville in 1840 Dr. Gross' national reputation may 
be said to begin. Patients flocked in on him from all sides. He soon be- 
came the leading surgeon of the Southwest, being often called away long 
distances into the interior of Kentucky and adjacent States. He lived in 
a large house in a very hospitable manner, and with a young family 
around him the house was gay and pleasant, and a centre for men and 
women of mark. 

But neither the claims of practice, nor the demands of social life, 
quenched his thirst for work. He published, besides many papers in the 
"Western Journal of Medicine and Surgery, a most valuable monograph 
on the "Nature and Treatment of Wounds of the Intestines," which con- 
tained many original experiments and observations. He printed full 
biographies of Daniel Drake and of Ephraim McDowell, — ^the surgeon 
who had the boldness to be the first to perform ovariotomy, and. through 
whose boldness, it has been computed, thousands of years have been 
added to human life. He wrote a lengthy report on the ^'Results of Sur- 
gical Operations in Malignant Disease ;" published a treatise on " Diseases 
of the Urinary Organs," which soon became an acknowledged authority, 
and has passed through several editions; wrote a work on "Foreign 
Bodies in the Air Passages," from which all subsequent authors have 
largely copied their facts, and of which the distinguished laryngologist, 
Morrcll Mackenzie, has declared that it is doubtful whether it ever will be 
improved upon. Part of all the enormous labors necessary to complete 
these and other literary undertakings was performed in New York, where 
Dr. Gross passed the winter of 1850-51, occupying the Chair of Surgery 
in the University of New York, which had been rendered vacant by thq 
retirement of the then most famous operative surgeon of this country, 
Valentine Mott. 
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But, however pleasant he found the social life of the great city, he 
deemed it best for his own interests not to tarry there, and he returned to 
Louisville ; his late colleagues received him with open arms, and his suc- 
cessor, Dr. Eve, with generous abnegation, retired to let him renew his 
teachings from his old chair. It seemed that nothing would again take 
Dr. Gross away from Louisville, where he became a very prominent citi- 
zen, in whose reputation all took pride. But in the spring of 1856 came 
th» offer which he had not the heart to resist ; the call from his Alma 
Mater to fill the Chair of Surgery, vacated by the most popular professor 
of the branch in this country ; the idol of the largest classes then assem- 
bling in any medical school in America. To succeed Thomas D. Mutter 
was a trial to any one. But Dr. Gross, conscious of his powers as a 
teacher, in the prime of life and of vigor, ambitious to connect his name 
forever with that of the College where he had been educated and which a 
band of eminent men had made so flourishing, accepted the task without 
misgivings, and the result was unmixed success for himself and great 
benefit to the Institution. Many were the remonstrances against his leav- 
ing the home of his adoption, and he did so, he tells us himself in his in- 
augural address, against the inclinations and wishes of his family. More- 
over, he was very loth to sever his connection with the University of Louis- 
ville "for sixteen years the pride and solace of my professional life. *' And 
it was the simple truth when he stated that in making the change and 
coming to Philadelphia, he, the most noted surgeon of the Southwest, had 
left behind him an empire of Surgery. 

His inaugural address was very favorably received. His impressive 
voice, his splendid intellectual appearance, the earnestness and force of 
his words, the latent power which all his utterances and actions showed, 
carried away his audience ; and when in solemn tones he spake these words 
of his peroration " Whatever of life, and of health, and of strength, remains 
to me, I hereby, in the presence of Almighty God and of this large assem- 
blage, dedicate to the cause of my Alma Mater, to the interests of Medical 
Science, and to the good of my fellow-creatures,'' it was felt that a man of 
great strength and earnest endeavor had come among us. 

Never were thoughts more faithfully put into action. Dr. Gross was 
indefatigable, and became a celebrated teacher, deeply devoted to the 
school, the reputation of which he enhanced greatly. Indeed, it may be 
said, without injustice to any one, that for years he was the most com- 
manding figure and the most popular teacher in it. Nor is it enough to 
judge him only by those around him or who held similar chairs in other 
institutions. It is not the recollection of many acts of encouraging kind- 
ness from lan older to a younger man ; it is not the pride of a colleague 
in the great reputation of one to whom all looked up, — which makes the 
writer of these lines say that in his profession Samuel D. Gross takes rank 
with the very few of the most renowned teachers of his day. To assign 
him his proper position he must be named with the Hyrtls, the Trous- 
seaus, the Pagets. Less finished in eloquence he may have been, but in 
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perspicuity and impresslyeness and in influence on hiA hearers he was not 
one whit behind. Seeing bim standing in his lecture room, you saw the 
man at his best. The learning, the method of his discourse, its cleamesa 
and fullness were not more admirable than the force and directness ot the 
words which, uttered in his deep and agreeable voice, sank into the minds 
of his youthful audience. Years afterwards men whose hair was turning 
gray would cite the strong words of the lesson the great teacher had made 
part of the guiding thought of their daily lives. « 

His didactic lectures were probably his best, though his clinical dis- 
courses were also models of perspicuity. He was least happy in his ad- 
dresses, delivered as introductories or valedictories, or on special occa- 
sions. During his long and busy life he wrote many of them, some of 
considerable historical value, such as the Life of Mott, of John Hunter, a 
discourse on Ambrose Par6, an oration in honor of Ephraim McDowell. 
As these discourses were always written out, he read them from manu- 
script. But he was not a good reader, and no one to hear him would 
suppose that it was the same man who, great professor that he certainly 
was, had, when speaking without notes to his class, their unflagging^ de- 
voted attention. Strange to say, too, for one who wn>te so well, the ad- 
dresses show faults which appear nowhere else. They do not possess the 
art of leaving things unsaid, hence there are at times repetitions in them, 
marring their general efficiency. They have force — for it was impossible 
for this strong man to do anything that has not force — but they lack literary 
perspeclive. 

Nothing of the kind, however, appears in his scientific writings. On the 
contrary, they are as concise, as vivid as it is possible to be. Nothing but 
strong thoughts, nothing but clear words. And Dr. Gross acquired this 
excellent style to such perfection that he wrote pages without a single cor- 
rection. A most critical proof-reader once informed the writer, that of all 
the authors he had ever known, Dr. Gross altered least, his proof was 
the cleanest, there was scarcely a correction to be made or suggested. 

His literary pursuits were unremitting during his residence in Philadel- 
phia. Memoirs, reviews, essays on surgical subjects appeared in rapid 
succession ; no sooner was one done than another was under way. In 
conjunction with Dr. T. G. Richardson, he was for a time editor of a 
flourishing journal, the North American Medical Chirurgical Review. 
He was also editor of, as well as chief contributor to a volume bearing the 
title of ''Lives of Eminent American Physicians and Surgeons of the 
Nineteenth Century." And in 1876, as a contribution to the literature of 
the Centennial year, appeared a lengthy and extraordinary learned his- 
tory of American Surgery from 1776 to 1876. As an instance of the rapid 
manner in which, if necessary, he could work, may be mentioned, that at 
the outbreak of the Civil War, he composed a pocket manual of Military 
Surgery in nine days, which was largely used by the young surgeons in 
the service ot the United States, was soon republished in Richmond and 
equally employed by the surgeons of the Southern armies. A Japanese 
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I ininslalioD or tlii» llttia work appeared in IH'i, aud is still iu use ftmoog 
I ili< inililMry surgeona of iliis entvrpriBing aalion. 

But ihs greni work he cumpteled in PhiltuielphiA. one bj which hU 

name will Iw long rernuinbereil, is bis "Syslem of Surgery," a work of 

I which Lhe flfBt edition was pulilished Id two very large, profiiBely illus- 

I Inled octavo volumes in 185D, and which in 18S3 reuched ita aixtli edition. 

I The labor on it. and on the successive editions which lirougiit it up to its 

present perfection, was enormous. Rising early, working late, writing 

wllb no awiduity that only u man of his wonderful physique could have 

< kept Qp, be generally gave fruni five to eight hours u day to the cherished 

lirojeci. no mailer what the interruptions or whatuver else he liiid to do. 

Often, ton, be would think out, \*bile driving about town on his profes- 

I tioaal vibitA, tiie subject he was oagageil on, and commit these tboughts 

I Itt paper, on his return home, before be took rest or food. 

Tbn treatise on Surgery has become everywhere a standard authority. 
" Uia work is cosmopolitan, the surgery of the world being flilly repre- 
I wnted In it." says the Dublin Journal of Medical Science. "Long tlii^ 
I tiaodanl work on the subject for students and practitioners," is the ver- 
I diet nf Ibe London [.lancot of May of this year, on the twenty.tbree hun- 
I <tred and eighty-two pages of the l^ist edition. A Dutch trausktion was 
I luu«1 in \iitia. 

Dr. OroHsalways took Ibiikeenest interest in every question relating to liia 
a profession and in its honor and advancement. He was a very con- 
it visitor at Mmlical Societies in various parts of the United States and 
■ In Oreftt Britain. He was probably known personally to more physicians 
(%o<l men of science than »ny other man in the United States, and wherever 
1 went he bad many followers and admirera. Most of the prominent 
^urgeons of England were bis personal friends, ilis interest in Medical 
duties nuver flagged, nud late in life he became the founder of two very 
Bourlahing ones, of the Academy of Surgery of Philadelphia and of the 
merican Surgical Aasociaiion. He served as president of both. lo 1868 
■re And him as President of the AmericAU Medical Association at its meet- 
big In Washington: and in 1876 as the President of an Inlcrualional Medi- 
ail Congress in session at PJiilndelphia, He was a member of most of the 
d medical BociotleBofibis country, ofthe Academy of Natural Sciences, 
md of this Society. He was also a member of many learned societies 
Kbrcnd ; aniong Ibem, of the Royal Medical Chirurgical Society of Lun- 
, the Clinical Society of London, the Imperial Medical Society at 
Vfennk, the Medical Sitclely of Christiana, Ibe Royal Society of Public 
joine of Belgium. 
Bui bis highest foreiga honors were conferred upon him by the 
Ibree great English Universities. D.C.L. of Oxford, in 1872. at the 
^ne Ihonsandtb commemoration of the University ; LL.D. of Cambridge 
I 1880, in the same list with Browu-Sequard, wiib Dondera, with 
seph Lister ; LI.. D. of Edinburgh in abiealia, a compliment the more 
Mfked since It was only shared with Tennyson and a few others of 
^reM distinction, — the renowned American Surgeon carried honors which 
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few of his countrymen have ever borne together. His welcome at Ox- 
lord on Commemoration Day was very enthusiastic His commanding 
appearance made him conspicuous even among the distinguished men 
who surrounded liim, and a lady who was present told the writer that 
she felt a glow of patriotic pride in witnessing his warm reception and 
hearing the flattering remarks his splendid bearing elicited. At Cam- 
bridge the Public Orator addressed him as "Patrise nostree ad portus 
nuper advectus est vir venerabil is quern inter fratres nostros Transatlanticoa 
scientiffi Chirurgicffi quasi alterum Nestorem nominare ausim." Of Ameri- 
can colleges, to their shame be it spoken, only two, Jefferson College in 
1861, and the University of Pennsylvania in 1884, bestowed on him any- 
honorary degree in recognition of his great literary and scientific merit. 

In March, 1882, Dr. Gross found that his physical strength was scarcely 
adequate to the arduous labors of his chair, and, while mentally as fit as 
ever, he resigned his cherished Professorship of Surgery. The Trustees 
at once elected him Emeritus Professor, and it was a great gratification to 
him to find that, in dividing the chair into two, they selected his son, 
Dr. Samuel W. Gross, to fill one part of it. 

The remaining years of Dr. Gross's life were passed in pleasant retire- 
ment, but not idly. He had for years in Philadelphia been busy as a con- 
sulting Surgeon, and in a large office practice, and to a certain amount of 
this he attended to the last, his great reputation bringing him still many a 
patient from a distance. He also wrote diligently on an autobiography, 
published a paper "On the value of early operations in Morbid Growths;" 
another "On the best means of Training Nurses for the Rural Districts," 
a subject in which he was much interested ; and composed two essays, 
one of tliem, on " Wounds of the Intestines," but a few weeks before his 
death. His hospitality, his genial manners were the same as ever ; nay, 
advancing years softened the whole man, and made him more benign and 
more and more beloved. He was delightful in his own home, always 
surrounded by friends, adored by his family. The best of fathers, he had 
the constant companionship and care of the most devoted of children. 

In the autumn of 1883 he showed symptoms of a weak heart ; his feet 
were swollen, partly from dropsy, partly from rheumatic gout, and he had 
a long attack of bronchial catarrh. But he improved and held his own 
fairly well, notwithstanding signs that his digestive functions were failing, 
until after a severe cold in March, these began to give way entirely, and 
he died of exhaustion, May the 6th, after a long and most trying illness, 
which he all along regarded as his last. The deepest sympathy and affec- 
tion were everywhere expressed for him. Telegrams and letters came 
daily, inquiring after him ; old pupils, busy men, traveled hundreds 
of miles to grasp him once more by the hand. To very many his death 
was a deep personal sorrow. 

All autopsy, made at his own request, showed that the stomach and heart 
were degenerating. He had lived out the life of possible strength ; to have 
lived longer would have been to enter upon a life of suffering. His death 
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saved him from protracted inaction and pain, from what Heine, in his 
own case, has pathetically bewailed as the ** mattress grave." By 
special directions in Dr. Gross's will the body was cremated, and the ashes 
have been placed beside the coffin of his wife in Woodlands Cemetery. 

Such is a sketch of the life of this prodigious worker. An original con- 
tributor to the science for which he had a fondness ; a widely known prac- 
tical surgeon ; an admirable, most learned writer ; a great teacher exert- 
ing an influence which will long survive him, — Dr. Gross occupied the 
foremost rank in the medical profession. It was evident from his student 
days that he was to be a man of rare distinction : 

** Mens ardua semper 
A puero, tenerlHque etiam fulgebat In annls 
Fortunee majorls honos." ^ 

He, certainly, was of the men whose high fortune throws its shadows 
before from the earliest years. The youth showed what the mature man 
was ; the old man was but the youth with the promise fulfilled, and 
with honors gracefully worn that no one ever doubted would be attained. 
A part of his extraordinary fame is due to the circumstances under which 
he worked. He was the first writer on this continent who, with anything 
like gift of expression,brought together and elaborated the truths of surgi- 
cal science, and partly this, but chiefly the excellence of his labors, ex- 
tended his reputation in all directions beyond his own country. In ac- 
quiring fame for himself, he added to her fame. Conspicuous in many 
ways, Samuel Dent Gross stands forth a marked personality among the 
eminent men of our or of any generation. 



Stated Meeting^ Dec, 19, 1884,. 
Present, 15 members. 

President, Mr. Fraley, in the Chair. 

Letters of acknowledgment were received from the Univer- 
sity of California and the Royal Society of Victoria, Mel- 
bourne (112, 113). 

Letters of envoy were received from the Argentine Observa- 
tory, the Department of Internal Affairs at Harrisburg, and 
Mrs. John Biddle of Philadelphia. 

Donations to the Library were received from Mr. H. J. 
Browne of Victoria ; the Bureau of Statistics at Stockholm ; 
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tlie Royal Academy and Royal Observatory of Belgium ; the 
Geographical Society at Paris; the Annales des Mines; the 
Lords Commissioners of the Admiralty, the Meteorological 
Council of the Royal Society, and London Nature ; Mr. J. 
Lowthian Bell ; Dr. Benjamin Ward Richardson ; Mr. E. W. 
Maunder ; the Natural History Society of Northumberland, 
Durham and New Castle-upon-Tj^ne ; the Boston Society of 
Natural History; the Museum of Comparative Zoology ; the 
American Society of Civil Engineers; Yale College; the 
Meteorological Observatory of New York; the College of 
Physicians; the Second Geological Survey of Pennsylvania; 
the Jc^hns Hopkins University; the U. S. Bureau of Eth- 
nology, and Coast and Geodetic Survey; Rev. Stephen D. 
Peet, of Chicago ; the National Academy of Sciences, and the 
National Observatory of Cordoba. Also, a valuable set of 
books on India, bequeathed to the Society by the late John 
Biddle, Esq., of Philadelphia. 

Mr. Vaux read by appointment an obituary notice of the 
late Mr. Henry M. Phillips. 

Dr. DaCosta read by appointment an obituary notice of the 
late Samuel D. Gross, M. D. 

Prof. Cope communicated a paper entitled " Twelfth Con- 
tribution to the Herpetology of Tropical America." 

Mr. Ashburuer described the recent publications of the 
Second Geological Survey of the State. 

The Committee on two ai)plications for the Magellanic 
premium reported adversely to the api)lications. 

The report of the Finance Committee was read and 
ap])roved, and the aj^propriations for 1885 recommended therein 
were adopted, and the meeting was adjourned. 

Tlie remarks of Mr. Ashburner were as follows: — 

In 1874 the Second Geological Survey of Pennsylvania was organized. 

Up to the present time there have been issued sixty reports (edition of 
5000 copies) of progress and eleven atlases of maps and sections, in octavo 
volumes, to accompany these reports. In addition to these, within the last 
month, there lias been published a large atlas of unfolded sheets of the 
Anthracite Survey, constituting the first part of a series of similar atlases 
which will ultimately form the grand atlas of the survey. A copy of 
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this Anthracite atlas haa been transmitted to the Society during the past 
week, and it may be of interest to the members to know something of the 
plan which has been adopted for the publication of these grand atlas 
sheets. The direction of the publication of these at]^ises has been placed 
nnder my charge. 

Since the commencement of the Survey, there have been numerous 
sheets of geological maps and sections published to accompany the reports 
of progress. These sheets have been printed on light paper and folded in 
octavo atlases, or in a pocket of the reports. Anticipating a demand 
which might arise for copies, upon heavier unfolded sheets from which 
measurements could be made, of those maps and sections which were of 
a more permanent character, an edition (1000 copies) of such maps and 
sections has been printed on heavy atlas paper, the size of the sheets being 
20 X 82 inches, except in one or two special cases. This size of sheet was 
adopted on acconnt of its being that upon which the maps and sections 
could be most economically adjusted, and not as being a convenient one 
for handling. 

The Grand Atlas has been divided into five divisions. Although all of 
the sheets to be contained in any one of tliese five divisions are not as yet 
printed, or even all constructed, it is proposed at the present time to issue, 
in individual parts, the sheets of each division which have been printed ; 
as other sheets shall be printed under the five divisions respectively, they 
will constitute a second part of the same division. It is designed, however, 
not to issue a separate part of a division until the sheets shall aggregate 
twenty to twenty-five in number. 

Division I will contain the geological maps of the counties constructed 
on a scale of two miles to one inch, 1-126, 720th of nature. In the notes 
of explanation accompanying Part 1 of the county geological maps, con- 
taining forty -nine sheets, covering fifty-six counties, which is now in press, 
and which will shortly be issued. Prof. Lesley says : "None of these 
county maps are correct, and it is a rare occurrence that any two or three 
maps can be joined together to form one connected whole. The geology 
of the counties has been outlined on the maps from outcrops, located with 
reference to some topographical or geographical feature determined on the 
ground, the position of which appears on the map. As a result of this 
method, the geological outlines, at a line common to adjoining maps, do 
not always meet, the geology on each being referred independently to the 
topographical and geographical features of the two maps, which do not 
themselves agree along the common line. In some cases adjustments have 
been made, especially where the geology of several adjoining counties was 
mapped by one assistant geologist. In cases where topographical maps 
have been made by the Survey, the geology has been outlined on them, 
and that portion of the county map containing such surveys has been made 
to agree with them. Although it would be practically impossible to con- 
struct an accurate geological map of the entire State from a compilation of 
the county geological maps, yet it is apparent that l^hen an accurate topo- 
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a tiU languagt and Bihruilogie IhtllioH oj tlt» Xinea Dtdiaiu of Ovate- 
TAdto. Bf Dr. Danitl O, Dnnton. 



(SUad b'f-rt (ht Am. 



n Fhito»ophieal Sotkty. Ortober 17. ISS4.) 



In tbeilmrlginal ethnnlog; orOualemitlA. the nfllllatiuna of the Xincft 

Btilbe tutve nlwHys remuiopd unccrialn. Tbu i^ioa te cipruased hy Dr. 

kBIoW (Zitr StkangriiphU der Rtpublik QaattvuSa., p. 170, ZUrlcIi, 18S4) 

U kU inVHBlIgalEoa of their language might throw a new light on the 

idgntlona of the ancient mhnbilants of that region. 

Up 10 the present time, however, no words of iheir lungungc have been 
hoblMietl, nncl studonm have had no meana of comparing it wlih Ihe din- 
!■ which surroundi'd ihem. I am fortunate enough Id be alile to sup- 
vljtlila deAcliincy to a niridcrate exienl, and tu oacr sulliciiinl mn',vrIalB lo 
opinion Ai to this people. 
Their prcclHc location wot) i>n the Rio tk' Ids EacluTOS nnd lis brutiuhes, 
" " " »mpllee into the Piicific oecan, about" N. I.il. 130 .w, W. long- (HP 
', ud westwnrd lo the Rio Michaioyai. T'lieir area cmbi'nccd mosi of 
As depunmenta of Flaniit Roga and Jiiiiupa, nnd mny rauglit]' tie said lo 
« Mtended about DRy milea along the coast, and bacli to the Sierra 
Mms sist; niiti^s, 

Ob the went thi'y were bordered by llio Plpllea, of Artec llnenge. upcak- 
log ft Nahuail dialect not iniich corruiited , on tliuir north W(>r« the fuko- 
I. will) belonged to Ihe Maya Mot^k, and on thHr east whs a colony 
■CFopotucas, ■ Irlbc supposed to hare been rululcd 10 the Miiea of the 
• ofTehnanteprc, 

Tlidr name has been varionsly spelled, Xincn, Xlnka and HInca. The 
itovt given is correal, the Inilinl X having the valiio of the soft Kngllah th, 
' a in aAou. 

According to the Qtografia de lat Lrnguai ilaya-Kiche. MS, of Dr. 
I rtUK. AiiKH. viinjM. soc. xkii. IIS. l. rniNTBo rKnKiMKV VA. 1443. 




90 

is spoken in ihe followtDg towns or Tillagoa in 

Atncatemp*. Uastlqulpftque, 

Aliqiii|i«qu<', NknciiiiK. 

Cbiquimulilla, SLukcsiiUd. 

Comapa, TacuilnlB, 

Oatmcupam. Tiiisco. 

IxgUBlan, Tcpeaca, 

Jupillepeque, Tc«cuaco, 

J u Us pa, Tupitepniue. 

Tbe first infonnalioa about Ihe Xiacu Ib contaiaed in Ilie 
de Alvarado to Ueman Cortea, dateil .Tuly 2S, 1534.* Ho lliere ilescril 
his coDquesI of their territory in ihp previous winter. Further panlculi 
of llie campaign are gircii by Juarros. in his BiMoria de Ovatrmata, 
ii, Tratado iv, Cap, jxii, from the MSS. of Fuentes. 

Prom these sources we learn that A-lvarudo firel encauuter«<] tlie Situ 
after he hod crossed the River Mfchalojat and entered the town 
paqiie (Atifpar. In Atranitlo'g letter, who makes aa macb buTOC witb Iba 
native tiamee as lie did with their armies). 

In this town be particularlr stales that be met another people and a dif- 
ferent language from those be bod Just tefl (" eitu ea aim leni^iu f 

Tbencc he proceeded to TacDilnlii and Toiisco. not encountering 
mined uppnai Lion, as Juarros erroaeon«ly says, as Alvnrado infomw 
thai the natives received faiin without fighting, but fled in the uighl to Uio 
forests. After leaving Taxisoo, however, they attacked liim in force and 
slew many of hit allies. 

The chief town of the Xinca would seem to have been either Nancinta 
(Ihe " Natendtian, pueblo muygraade "of Alvarado's letter) or accortling 
to Juarms, Giiazaca|«ui. In tliis vicinity a determined stand wiui made 
by Ihe Indians, and they caused |1|H Spaniards and their allies mncb trouble 
by digging pitfalls, and by planting the paths with sharpened slicks said 
to be |M>i8oni)US. What puzxicd the Spaniards was that these uativt« 
during their fighting held in their hands small twlls with which tliey mndc 
as much noise as possible. Probably they were intended eilher as charms, 
or to alarm the enemy. 

Juarros odds that these tribes were not conquered by Alvnradn's incur- 
sion. It required rertewed efforts by Dan Pedro Ponocsrrero, in 10S6, lo 
bring Ibem under subjeclion. 

On acixiuiil of their olntinncy. numbers of them were sold as sIhvcs and 
branded with a hot iron, and hence was derived the Spanish name of the 
river on whicli the Xineas lived, Hio de lot Etelato*, Slave 

Very few hints as to their social eondiliun are found in the early 
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■ publtsbcd In the BibiiaUea at aulartt iBtpaOalM, Vol. xztl, 



•'■'■ IBHoton. 

[" kCCJ^iints. Tliolr cotinlry h Blated lo have l>een populous, tbeir towns 
' buill or wikhI and ooL of stone. Iliej wereskilirul will) the l)t)w hdJ urrow, 
I Biiil were bold warriora. They rormed stnuU iodepeodeDl tribes untied in 
rt orconfcdcraey. the "cabeza desenorio," or chief clan, beiogat "the 
I fiimoua Iowa of Gunzampam. " and lis four depeadeol^uralliL'saro named 



Neatiquipaque, 
ChiquirauliUa, 



Oualmango. and 
Guaoagazapa. 

The Iloguiallc materials I offer are vncabulaHes of three dialects of the 

XlnC4. 

The flr«l, from SioacaDtaa, was obtained from a native of that jitace by 

I the distinguished historian and antiquary, Don Juan Gavarrcie. of Guate- 

[ nulla, In 18G8. The other two were obliiineil for him in the same year by 

I Don Sebastian Valdez, Cura of Juliapa. As according to Dr. Stall, the 

f origlnda of these hare dlaappeiired, no one knows where, since Benor 

I'OaTanyte's death, the present publication seems the nior,: appropriate, 

■ pTBsenilDg as it dues the only specimens ol The Xiucs language known to 

gbe Id existence. I would not omit to add that they came into my hands, 

logetlier with oiher valuable documents, in the collection of the late Dr. 

PC. nermann Berendt. 

nonoloQy ^ tit Xinaa. 
The iHngQBge la vocalic, and with few gutturals or harsh palatals, coQ' 
* tnstiog In this respect with ihe Cakchiquel and other Mayadialccts. The 
labials, 6,/, and », ore abaenl, although ft is found in two or three words 
of the cccom pan ylng vocabulary. The Unguals are not prominent, the 
<l and th not ap])earing at all. The semi-vowels r and I are convertible In 
Ihc dialects and occasionally alternate with n. 

In the vocabularies, the letters have the powers of the Spanish alphabet, 
isoept that a is pronounced like ih in ihe, the n la the nentrrki vowel an in 
hil; the ( is the same as the t, and the compounds ah and leh appear to 
f 3uvc the vntnc of tite i (= sh). 

Vi/fibul'irj/ of the Xinea Lnngiiage, 



Utcki-nt. 




Ju.MU'peqHe. 


JMiliHI. 


Uu, 


Juruc, 


Jumu, 


jurgiiqu 


ir«BULB. 


ayala, 


aya, 


aiya. 


•oy. 


Jturum, 


so rone, 


Boronl. 


PailMr, 


tntan, 


latuj. 


taiaj. 


lotlMtr. 


ntan, 


UUJ. 


uuc. 


k>D, 


nujuum, 


niiuij. 


naguij. 


>uiKliter, 


jaya najuun. 


. 


MgUij 


Irotber, 


xuyam, 


kcruke. 


Buyuc. 


lead. 


jamalan. 


usiule, 


gemlia. 


btr, 




mosal, 


niusal. 


\9m. 


Jariln, 


juralil. 


yuratlcs 
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Locality. 


Sflruxeantan, 


JupiUepeque, 


JutiapcL 


Nose, 


jutu narin, 




narica. 


Nostril. 


uona narin. 




lurate. 


Ear, 


maman, 


mami. 


manca. 


Mouth, 


xa'jan, 


xajac. 


sajac. 


Tongue, 


ejlan. 


ela. 


eglajac. 


Teeth, 


Jari xa'jan. 




sajac 


Throat, 


ta'tam. 




tarti. 


Breast, 


ziquim. 


tutu, 




Arm, 


pum. 


paja. 


paja'. 


Hand, 


jixi pum. 


PU, 


puj. 


Fingers, 


mux. 


pere pu. 


pere puj. 


Belly, 


jiguin. 


ururi. 


ururi. 


Leg, 


titan. 


kegiie. 


uapi. 


Knee, 


jaricomon. 


sulna. 




Foot, 


uapan. 


uapi. 


guapi. 


Town, 


machinam^. 


saguqui. 


saguqui. 


House, 


macu, 




macu. 


Bed, 


a'tac. 


alutu, 


alutaj. 


Hamack, 


guaro, 




guaro. 


Mortar (mill stone), uiki, 


uik. 


uic. 


Plate, 


aulac 


aljuat. 


augeal. 


Jar, ' 


erec. 




erec. 


Fire, 


uray. 


uu'ra, 


icura'. 


Water, 


ui. 




huy. 


Maize, 


alma. 




ahua. 


Ear of maize. 






aima. 


Bean, 


xinac. 


sicna, 


cshidna. 


Salt, 


tita. 




tila. 


Hat, 


ta'yuc, 




tayuc. 


Breeches, 


xu'nan. 


asuna. 


asiuna. 


Paper, 


papooc. 


papu. 


popoque. 


Heaven (sky), 


uina, 




giiigna. 


Sun, 


pari. 


parri. 


parri. 


Moon, 


agua, 




ahua. 


Star, 


xune. 


hueso. 


gueso. 


Day, 


pari, 


ti parri. 


ti parri. 


Night, 


chamazvma, 


chijmac. 


schugmac, 


Wind, 


tan, 


una, 


yeuha. 


River, 


xanjui. 


tire, 


ture. 


Hill, 


naguona. 


kerter, 


querter. 


Woods, 


jaragua. 


casagua. 


caragua. 


Road, 


tasma. 


talma. 


talma. 


Cornfield, 


uaya'a, 


uayaaj. 


guaya'. 


Earth (land). 


naro. 


narro. 


narro. 


Stone, 


• • • 


ixe. 


gicshe. 
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Sinacemian. 


JupilttpeqiAe, 


Jutiapa, 


Tree, 


jutube. 


utis, 


utu'. 


Ceiba, 


pa'guac. 






Banana, 


jugua. 






Jaguar, 


uijlay. 


uilay. 


guilaL 


Deer, 


tuma. 




tubma. 


Jabali, 


cargua jaxo. 




Dog. 


pelo. 






Snake, 


jurumuy, 


urunugui. 


urunugui. 


Fish, 


seema. 


samu. 


giamuc. 


God, 


tiuix. 






Soul. 


terouala. 


namasamac. 




Alive. 


ixiuac. 


ixij, 


isig. 


Dead. 


teroa'ar. 


tero'. 


tero'. 


Old. 


mere. 


mochi. 


mochL 


White, 


mooti'. 


moatij. 


mougua. 


Black, 


zumati. 


simatij. 


sijmatig. 


Red, 


tenati. 


tenajtij. 


tenajtig. 


Yellow, 


meelali'. 


totojtij, 




Green, 


mee. 


meyatij. 


meyatij. 


Blue, 


mee. 






Bright, 


minabar. 






Dark, 


zama. 






Abiivc, 


xam. 






Below. 


xama'. 






Yes, 


jaa. 




■ 


No, 


xim, 






Good-day, 




k 


cshi mani maqui con 
Dios. 


Grood-night, 






cshi manuoiguai con 
adios. 


Qood'hye, 




Numerals. 


coo-par. 


1. 


ica. 


leal, 


ical. 


2. 


ti. 


piar, 


pia'r. 


8. 


uala. 


ualar. 


guarar. 


4. 


jiria. 


iriar, 


mar. 


5. 


P»j. 


Pijar, 


pujar. 


6. 


tacal, 




tacalar. 


7. 


pujua'. 


puljar, 


puUuar. 


8. 


tapoc. 


apuj. 


apocar. 


9. 


uxtu', ■ 




gerjsar. 


10. 


pakil. . 




paquilar. 
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COMMBNTS OK THE VoCABtJLART. 

Man. Jamu, In the Xicaquo language of Honduras jonu = man, but as 
this is the only close similarity in a com|)arison of thirty seven words, 
I attribute it to accident ; jurae has a faint resemblance to Cakchiquel 
hun uinak, one man. 

Father, iataj, is evidently the universal baby word for father, and its 
analogies are worthless for tracint^ affinities. The same is true of 
utaj, mother. Compare Germ. Voter, Mutter, Cakchiquel iota. 

Son. najuum, in Fokomchi akun, probably an accidental resemblance. 

Daughter, jaya najuun, jaya evidently from aya, woman, female, hence 
"female child," the combination showing that najaun does not mean 
son, but child, offspring. 

Brother, xuyam and keruke are evidently wholly different words, and 
are either used by the different sexes, or apply the one to an elder the 
other to a younger brother. 

Hair, mux jumatan (the last word no doubt an error for jamatan, liter- 
ally 'Mhe fingers of the head" or more properly ''the extremities, 
the small branches of the head"). See Fingers, musal is apparently 
a synthesis of mux, and gesalia, with the same signification. Such 
compounds indicate that the Xinca is more synthetic than the Maya 
dialects. 

Nose, nann, narica, may be the Spanish nariz, nose. 

Teeth. Tlie words xa'jan and iojdc, mean mouth. The prefix jari seems 
to mean either bone, or front part, as it reoccurs in jaricomon, knee 
(knee-cap ?). 

Breast, tutu may be Spanish teta, but in the Maya dialects we find Cak- 
chiquel and Quiche tu, tit, mamma. Pocoman, tuj, Choi., txu; ziquim 
may be related to Quiche tz*um, mamma. 

Hand, jixipum, probably *'the end of the arm." In none of the Maya 
dialects is there any separate word for "hand." The hand and arm 
are included in one term, the proper translation of which is "the 
upper extremity." When it is desired to distinguish between hand 
and arm, a compound must be formed, or the distinction be left to the 
hearer. Jixi is also given for stone ; perhaps the stone point or end 
of the arrow explains the identity of the expressions. 

Fingers. On mux, see teeth, pere pu, from pum, upper extremity, and 
a prefix probably signifying ends, tips, or branches. 

Leg. uapi, means foot, q. v. 

Knee. See teeth. The two words given evidently mean different things. 

Foot, uapan. Comp. Cakchiquel akan. 

Town, machiname. This is plainly the Pipil chinamitl, town, with a 
prefix ma. 

Mortar. Span, piedra de moler, the hollowed stone on which the 
women pound the corn. 

Plate, in the original, cotnal, from Nahuatl comalli, a shallow earthen dish 
used to prepare tortillas. 
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Maize. The word aima given for maize and ear of maize is found in pre- 
cisely the same form in Chontal, and in Lenca ama. I am inclined to 
derive it from ixim (pronounce ishim) the universal word for maize in 
the Maya family. Later, we have for corn field uaya'a, which is close 
to the Cakchiquel cman, cornfield, or auex, when the corn is young. 
If tliis is correct, it would indicate that the neighboring tribes learned 
the cultivation of com from the Maya stock, which is the more signifi- 
cant as it is now the opinion of botanists that the native habitat of 
the Zea mats was in Guatemala where it was developed 'ftrtiflcially 
from the wild EuchUjma luxuriaM, The other word given for maize, 
ahua, is identical with that for "moon." This may possibly refer 
to an identification of the moon as the goddess of maize. In Chipe- 
way the name of maize is mandamin, "the grain, mtn, of the god, 
maniio,** 

Beans, xin'ac is the Cakchiquel, tzinak, Tzendal txenek. Evidently the 
Xincas got their corn and beans first from their neighbors of Maya 
lineage. 

Salt, tita, from Nahuatl Utath This article the Xincas learned from 

their Nahuatl speaking neighbors, the Pipiles. 
Breeches. All three words are corruptions of the Spanish eahones. 
Paper. The words are corruptions of Span, papel. 
Heaven or Sky. uina\ closely allied to Zotzil uinaje'l. 
Sun and Moon. In pure Maya the general root for sun is ki, for moon, ti. 

But in the Kekchi, Pokomchi and Pokomam we have for moon the 

totally different word po. This seems to be the radical of porri, sun, 

in Xinca. Further, in Chafiabal and Mam we have for moon ixa'u, 

where the ix is probably the feminine prefix, leaving for moon a'u, a 

kin to Xinca nhua. 
The word ahua bears a superficial resemblance to huy, water, but a 
close examination of these tongues does not bear out Dr. Trumbull's 
theory, of a radical connection between the expressions for sun and water. 
{See Proceedings of ths American Philological Association, 1875-6, p. 45.) 
Star. xunCf allied to Cakchiquel, tzurnU, star ; hueso appears to have no 

connection with Maya dialects. 
Day. pari, the same as sun. 
Night, chijm^ac, Cakchiquel aka, night, perhaps with the preposition 

chi at, "by night," "at night." 
Wind, yeuha, Pokonchi te'ug. 
Tree, utis, Tznedal te, Choi tie', . 
Jaguar, uilay, Pokomchi, baijlam. 
Deer, tuma, Choutal, chima'. 
Jabali. cargua, from caragua, woods, jtuco, Pokomchi, aj% hog, wild 

hog ; compare the name of the same animal in Pokomchi, quiche ajk, 

wood -hog. 
Dog. pelo, Spanish, perro. 
Soul, terouala, in which t&ro is the adjective "dead." 
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Alive, ixij, Aguacateca, ttein, Tzendal, e'uxul. 
Old. moehi, Maya, noixib, Tzotzil mo'ol. 

Colors. The names of all the colors differ totally from the Maya. They 
appear to have a generic suffix, ati, appended to the radicals 

mo, white. teu, red. 

•sim, black. tot, yellow. 

me, blue or green. 

The TTord meelati for yellow is probably a mistake, and the identifica- 
tion of blue and green is common in the radicals of most Central Amer- 
ican tongues as I have elsewhere pointed out (TJu Names of the Oods 
in the Kiche Myths, Proe. Am. Phil, 8oc., 1881). 

For comparison I add the Maya radicals for colors, as presented in 
the Kiche dialect. 

zak, white. caA;, red. 

gek, black. gan, yellow. 

rax, blue or green. 

It is evident that there is not the slightest relationship, and they 
are equally remote from the Fipil and Aztec color names. 
Numerals. The numerals indicate few and faint similarities to any of the 
other Central American or Southern Mexican languages with which I 
have compared them ; ica, one, is like Mangue tica, and the four first 
may be compared with the Lenca of Honduras as follows : 

Xll^CA. Lbkca 

1. ica, ita. 

2. piar, pe. 

8. uala, lagua. 

4. jiria, aria. 

But I regard this as accidental, as it is not borne out by the re- 
mainder of the Lenca vocabulary, in four dialects, which I have 
brought into comparison. 

The termination ar in the Jalapa dialect reminds one of the 8ufl9x 
uual, indicating turn or repetition, found in the Ixil numerals, a 
rather pure Maya dialect, thus : 

vngtnal, one time. 

eavual, two times, 

ox ual, three times, etc. 

God. iiuix. Gavarrete appends the note to this word: *'It does not 
properly signify God, but image or idol. At present it is applied to 
the images of the saints." It is probably from the Cakchiquel tioh, 
great, divine, a word employed in a religious sense. This indicates 
the origin of their ancient cult. 

The number five, puj-ar, is clearly the noun puj, hand, and refers 
to the five fingers. 
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Six, iaealf appears to be a compound of ti-iealt — second, first, %. e., the 
first finger of the second hand. In scTen, puj-tta, and eighth, api^, 
the word pi^, hand, is apparently present. 

From this analysis [ reach the conclusion that the Xincas belonged to a 
different linguistic stock from the Mayas or the Pipiles (Nahuas). They 
were a rude tribe, who first learned the planting of corn and beans from 
the Cakchiquels or Pocomams, some parts of their religious rites from the 
same, the use of salt, and some of their Tillage organization from the 
Pipiles, and portions of their present dress from the Spaniards. 

They spoke a vocalic language of monosyllabic radicals, whose themes 
are chiefiy formed by sufiixes. 

It may be that they were the rude primitiye folk who once extended 
over Guatemala and were forced down to the coast and into the restricted 
limits were they were first found, by the warlike immigration of the 
Maya and Nahua races, both of whom distinctly remembered a foreign 
origin. 

We know little of the date of the advent of the Cakchiquels and Poco- 
mams into Guatemala. But a traditional history of it is preserved in the 
"Annals of the Cakchiquels," written shortly after the Conquest by Fran- 
cisco Ernantez Arana Xahila, the original MS. of which is in my posses- 
sion. He informs us that when his ancestors entered Guatemala large 
tracts of it were uniahabited, and other portions were peopled by a race 
who, even to the Cakchiquels, appeared as barbarous, and so rude that 
they called them chicop, brutes. They had captured two of these, and 
learned some words when they entered the lower country. The annalist 
proceeds : 

"They [». e. the ancestors of the Cakchiquels] descended finally to 
Cholumag and Zuchltan. The language there was very difficult, and only 
the barbarians themselves could speak that language. We spoke only as 
we had asked the barbarians Loxpin and Chupichin [their captives], and 
we said on arriving 'uaya, uapa, ela apa,* The barbarians were greatly 
astonished to hear us speak their langu:i;;e with the natives of Cholumag ; 
they were really frightened at it ; but they gave us only good words." 

From these few words, the meaning of which I do not know, it is evi- 
dent the language was of a totally different stock from Maya or Nahuatl. 
It was soft and vocalic, like the Xinca ; and, indeed, ela, tongue (lan- 
guage?), is found in the vocabulary. Unfortunately, Xahila does not tell 
us the signification of the phrase he gives. It was probably some form of 
friendly salutation. 

But it is not worth while to pursue the inquiry further. These sugges- 
tions will indicate the interest which attaches to the Xiqca tongue and 
will, I hope, inspire some one to obtain more complete information 
about it. 
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Stated Meeting^ Jfanuary £, 1886. 

Present, 12 membert. 

President, Mr. Fbalet, in the Chair. 

Letters of acknowledgment were received from Proi Alex- 
ander Winchell (116); Smithsonian Institution (115); and 
L'Academie des Scienoes, lisbonne (Trans. N. S. XYI.^ i^ and 
Proc. 112, 113). 

Letters of envoy were received from the Department of the 
Interior, Washington, D.C., and the Hamilton Association of 
Canada. 

Donations for the Library were received from the Geologi- 
cal Survey of India ; the Society of Naturalists at Biga ; the 
Batavian Society of Experimental Philosophy; the Boyal 
Academy of Belgium; the Eoyal Academy of History at 
Madrid; the Boyal Astronomical Society; Mr. E. W. Maun- 
der, Mr. John Evans and Sir Bichard Owen, of London; the 
Hamilton Association ; the Boston Society of Natural His- 
tory ; the American Journal of Science ; the Chemical Society 
of New York; Vassar Brothers' Institute; the Academy of 
Natural Sciences and the Library Company, of Philadelphia ; 
Dr. Persifor Frazer ; Mr. Henry Phillips, Jr. ; Haverford Col- 
lege; the American Journal of Philology; Johns Hopkins 
University ; the U. S. Naval Observatory and the Department 
of the Interior. 

A letter was received from Gen. Hazen, Chief Signal Officer» 
U. S. A., requesting a copy of the Society's Catalogue, which 
was ordered to be sent. 

A letter was received from Alfred Holder, Vienna, notifying 
the Society that he could supply the residue of " Die Gastero- 
poden * *, von B. Hoernes and M. Auinger." 

Prof. E. D. Cope made a communication on the Fossils of 
the Miocene Period of the Dominion of Canada, and exhibited 
specimens of the same. 
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Dr. Daniel G. Brinton read a oommuDication entitled '^Tbe 
Lineal Measures of the Semi-civilissed Nations of Mexico and 
Central America." 

Pending nominations, Nos. 1031 to 1049 inclusive, were 
read. 

The report of the judges of the annual election was read, 
and the following officers were declared duly elected for the 
ensuing year, 1886 : 

President^ 
Frederick Fraley. 

Vice-Preaidents, 
E. Otis Kendall, Pliny E. Chase, W. S. W. Ruschenberger. 

Secretaries^ 

George F. Barker, Daniel G. Brinton, Henry Phillips, Jr., 

J. Peter Lesley. 

Councillors for three yeara^ 

Aubrey H. Smith, George B. Morehouse, Charles A. Ash- 
burner, Edward D. Cope. 

Councillor for one year^ in the place of Robert E, Rogers^ de- 
ceased^ 

Persifor Frazer. 

Curators^ 
George H. Horn, Philip H. Law, Charles (jordon Ames. 

TVeewwrtfr, 
J. Sergeant Price* 
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Nominations for Librarian being in order, a letter was read 
from Prof. J. P. Lesley declining a renomination ; whereupon 
Mr. Henry Phillips, Jr., was nominatied for the position of Li- 
brarian. 

The following resolution was then oflfered by Mr. J. Sergeant 
Price: 

Resolved, That the members of the Society learn with regret of Prof. 
Lesley's determination of declining a renomination as Librarian, a posi- 
tion which he has occupied for twenty-two years, and they desire to 
express to him and to place on record their appreciation of the great value 
of his services to the Society. 

Remarks were made by Messrs. Price, Brinton, Ashbumer 
and the President of the Society, bearing witness to Mr. Les- 
ley's zeal and activity in his office, and expressing their regret 
that his health and avocations would no longer permit him to 
continue in his position. The resolutions were then unani- 
mously adopted, and ordered to be engrossed and forwarded to 
Prof. Lesley. 

The Committee of Publication reported in favor of publish- 
ing the Dictionary of the Lenapi language, by Zeisberger, al a 
cost for its preparation not to exceed three hundred dollars. 
The report was accepted, and the Society ordered the publica- 
tion of the same, referring to the Finance Committee the con- 
sideration of the question of ways and means. 

. 
Prof. Cope offered the following resolutions, which were 

seconded by Dr. Brinton, and adopted : 

Whereas, The cause of education in science is retarded by the restric- 
tions placed by Congress on the importation of scientific booths and appa- 
ratus ; whereas we believe that advance in the arts and industries depends 
on the development ot science, and is impeded by the before- mentioned 
import duties, and tliat all restrictions on education and scientific research 
are unworthy of enlightened government ; whereas the scientific books 
published abroad are absolutely essential to students and investigators, 
and are but rarely duplicated in this country ; whereas the value of scien- 
tific apparatus is in nearly all cases dependent on the individuality of the 
maker ; and whereas colleges and incorporated institutions are now per- 
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mitted to import apparatus duty free, while private iDT^sUgstors, usually 

less able to afford expense, are obliged to pay duty, therefore'' ; 

Be it Beiolved, That th<j American Philosophical Society here^^requests 

the representatives of the State of Pennsylvania in the Con^rV^-of the 

United States to use all possible efforts to have placed on the free'list hooks 

pertaining to the physical, natural and medical sciences, and apparatus 

intended for purposes of scientific research or of education, and futthei: 

belt '--\''- 

•» » - 

Besolved, That a copy of these preambles and resolutions be forwarded-' \ 
to each member of Congress from the State of Pennsylvania. '" '• 

And the meeting was adjourned. 



Stated Meeting^ January 16^ 1886. 

Present, 20 members. 

President, Mr. Fraley, in the Chair. 

Donations for the Library were received from the Mining 
Department at Melbourne ; the Academy of Arts and Sciences 
at Batavia ; the Royal Asiatic Society ; the Royal Academy 
deiLincei; the Geographical Society at Paris; the Revue 
Politique; the Meteorological Society and Meteorological 
Council at London ; the Journal of Forestry; London Nature ; 
the Geological and Natural History Survey of Canada; the 
Boston Society of Natural History ; the Museum of Compara- 
tive Zoology; the American Chemical Society; Mr. R. R. 
Bowker, New York; Mr. C. E. Beecher, of Albany; the 
American Journal of the Medical Sciences; the College of 
Pharmacy ; the Franklin Institute ; Mr. Henry Phillips, Jr. ; 
Dr. E. W. Syle; the American Chemical Journal; Johns 
Hopkins University; the Treasury Department; the Chief 
Signal Office ; the United States Commission of Fish and 
Fisheries; Mr. Jed. Hotchkiss, of Staunton, Va. ; and the 
Minnesota EListorical Society. 



« • 
• • • 



103 






[jr«li.iik 



• • • 



•- •" 



Mr. Hefary. 'Phillips, Jr., deposited in the Library "The 
Numisimtfe Chronicle and the Journal of the London Numis- 



•• ••• 



matiQ B<joiety," 1882, Parts 1, 2, 8, 4 ; 1888, Parts 1, 2, 8, 4 ; 
1884v'part8 1, 2, 3. 

..^ Itf. Syle presented the " Common Prayer" in Chinese, pub* 
^ •* ,1iflhed in Philadelphia and printed in New York in 1884 ; also 
•/./a Japanese adaptation of Kindergarten soogs, published in 

v../Tokioinl884. 



••• • 
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Dr. Curwen read an obituary notice of the late Dr. Thomas 
S. Kirkbride. 

Dr. George A. Koenig presented a communication entitled a 
"Note on Cosalite, Alaskalte and Beegerite." 

Dr. A. S. Packard, Jr. (of Providence, R. I.), presented (by 
letter) a communication "On the Embryology of Limulus 
polyphemus^ III." 

Prof. Pliny E. Chase read a paper " On the Besults of an 
Important Weather Forecast." 

Mr. Blasius read a paper "On the Brilliant Sun-glows of the 
Autumns of 1883 and 1884," which was followed by some 
remarks by Dr. Syle relative to the well-known sunsets in the 
tropics and equatorial regions, where moisture was usually 
most abundant. 

Mr. Henry Phillips, Jr., was elected Librarian for the ensu- 
ing year. 

The following new members were elected : 

Prof. Lyman B. Hall, Haverford College, Pa. 

Dr. Albin Weisbach, Freiburg, Saxony. 

Prof. James W. Moore, Lafayette College, Easton, Pa. 

Hon. Samuel J. Randall, Philadelphia. 
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Hon. George L. Harrison, Philadelphia. 

Mr. Frederick Outekunst, Philadelphia. 

Mr. Edward H. Weil, Philadelphia. 

Mr. Samuel Wagner, Philadelphia. 

Mr. C. Stuart Patterson, Philadelphia. 

Dr. Theophilus Parvin, Philadelphia. 

Prof. George Inman Rich6, Central High School, Philadel- 
phia. 

Prof. Francis A. Jackson, University of Pennsylvania, Phila- 
delphia. 

Prof. Wm. Osier, University of Pennsylvania, Philadelphia. 

Mr. George B. Boberts, President of the Pennsylvania Bail- 
road, Philadelphia. 

Mr. Thomas Hockley, Philadelphia. 

Dr. James C. Wilson, Philadelphia. 

Proir. J. W. Mallet, Jefferson College, Philadelphia. 

Prof. Samuel W. Gross, Jefferson College, Philadelphia. 

New nomination No. 1049 was read. 

The following Standing Committees were chosen for 1885 : 

Finance^ 
Henry Winsor, J. Price Wetherill, William B. Rogers. 

Publication^ 

Daniel G. Brinton, Charles M. Cresson, George H. Horn, 
Persifor Frazer, J. Blodgptt Britton. 

Hall, 
J. Sergeant Price, William A. Ingham, Charles G. Ames. 
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Library^ 

Henry Phillips, Jr., Edwin J. Houston, William V. McKean, 

Thomas H. Dudley, John R. Baker. 

The Treasurer presented the annual report of the Trustees 
of the Building Fund. 

And the meeting was adjourned. 
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2he limiti of stabUUy of nebulous Planets, and the consequences resulting 
from tJieir mutual relations,* By Prof, Daniel Kirkwood. 

(Read btfore the American Philosophical Society, November 21, I8S4.) 

To determine the height of the atmosphere is a problem of no common 
difficulty. This is evident from the fact that estimates derived from the 
phenomena of twilight, luminous meteors, and the aurora borealls have 
been widely various. It cannot extend, however, beyond the limit at 
which its elasticity is counterbalanced by the force of gravity — a limit 
probably not less than two hundred miles from the earth's surface. Even 
the volume and weight of this atmospheric envelope are not absolutely 
constant, as small quantities of gaseous matter are doubtless brought into 
it from time to time by meteors and meteoric streams. Nor has this acces- 
sion of matter from without been the only source of variation ; it has been 
shown by several writers that the extent and density during the cycles of 
geologic time were in all probability much greater than at present. 

But whatever the mass or density of the earth's gaseous envelope, an 
absolute limit— corresponding to the earth's present time of rotation — may 
be assigned it. "The atmosphere," says Laplace, "can only extend itself 
at the equator to the point wlierc the centrifugal force exactly balances the 
force of gravity ; for it is evident that beyond this limit the fluid would 
dissipate itself." This limit for the earth is 26,240 miles from the centre ; 
for Saturn it is within the system of rings ; and for the sun it is at the dis- 
tance of sixteen millions of .miles. These distances, however, were ob- 
viously greater before the members of the system had contracted to their 

* A prellmlnnry discussion of cquntfon (1) in the followinK pnper was given In 
the Analyst for January, 1881. Those salutlons are hero revised, and the resului 
for each planet carefully determined. 
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present dimensions. It is now proposed to find their original or maximum 
Talaes. 

In astronomy, as in other hranches of physical science, many well- 
known facts remain still unexplained. This is true not only in regard to 
the fixed stars and the nehalsB, hat within the narrower limits of the solar 
system. Recognizing the impossibility of accounting for present relations 
without considering the causes which operated in the distant past* 
astronomers hare attempted to trace the process of formation from the 
primal chaos down to the origin of the youngest planet. In the theory of 
Laplace, the planets were formed from nebulous rings succei 



Errata tn Prof. Kirkwood's Article. 



Page 106, erase the comma at the end of 1. 2 from top. 

•' " 1. 10 from top, for 489.000,000, read 480,000,000. 
Page 111, 1. 16 from bottom, for period read periods. 
Page 112, 1. 7 from bottom, for n' read n*. 



3i M 

"m — "a«^^ ^^® accelerating force of if on the portion of the surface of 

m between the two centres ; but as these forces from M and 
m are in equilibrium, the neutral point, or the limit of m, 
may be found from the equation 

^ Proceedlngg of the American Pbilosophical Society, Vol. xvlU, p. 824, and 
Vol. six, p. 15. 
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1? """S^ ~" (a — «;« ~ a* f^^* 

Applying this equation to the s^lar system, a? will be tbe eqaatorialndins, 
of the solar nebula, and a — x that of a planet at the epoch of its sepa- 
ration. Putting for simplicity a == 1, and reducing, 

2M M 
^-2x« + ^_— aj = 2f3^ W. 

For Jupiter, in = 1 and J/^= 1(H8, hence 

a?* — 2«» -f. 2.00191020? = 1.000»551 (8). 

therefore « sr 0.02601, 

1 — » = 0.074W, 

(1 — IE) X 489,000,000 = 86,995,200. 

Solving equation (2) in like manner for each of the principal planets we 
obtain the distance from the centre ot each to its limit as given in the fol- 
lowing table: 

Planet. Dist. to Limit. 

Mercury 152,000 milea. 

Venus 700,208 •• 

Earth 1,082,147 " 

Mars , 764,850 " 

Jupiter. 85,»95,200 " 

Saturn 44,887,000 " 

Uranus 48,915,000 •' 

Neptune 81,000,000 " 

In these estimates we neglect the eccentricity of the orbits as well as 
the centrifugal force due to each planet's rotation. The masses and dis- 
tances adopted arc those given in Newcomb's Popular Astronomy, with 
the eiception that for Mercury we have employed a mean between Voii 

Asten's evaluation of the masst ^ q3a 44 5) ^°^ ^^® ^^^^ value given by 

Leverrier (^"QTo^d )' '^^® mean is » ^^o o^q • For the earth we have 

taken the sum of the masses of the earth and the moon. 

Applying equation (2) to some of the secondary systems we find the 
following limits of stability : 

For the Moon 89,850 miles. 

Phobos 6.5 «• 

First satellite of Jupiter 5,250 *• 

Mimas 1.500(?) " 

Practical Applications. 

The results obtained may now be employed in the approximate solution 
of several interesting problems. The limits of stability will be regarded 
as the primitive radii ot the planets and satellites, as any exterior matter 
would have been detached by the ii^fluence of the central body. To the 
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primitive relatioDs above developed may we not hope to trace some of tlie 
anezplained facts of tlie solar system? As has been remarked by an 
eminent writer,* "the plan of the coming universe must have resided in 
the initial chaos, as certainly as the eagle is in the egg, or the leviathan in 
its primitive germ." 

I. To find the relative mean densities of the earth and moon at the 
epoch of their separation. 
With the notation used in equation (1) the ratio sought will evidently be 

pM m 



where p = the ratio of the equatorial to the polar radius of the terrestrial 
spheroid. The value of this ratio is not known. An approximate value 
may be found, however, by a tentative process. 

We have a == 240,800 miles, x = 200,450, a — x = 89,850, Mz=i 81, and 
in = 1. Hence the ratio is O.6860 : 1. 

But during the cooling period the ratio of the densities would probably 
be nearly constant ; or, if the moon contracted more rapidly its solidifica- 
tion would occur earlier and the increase of its density practically cease. 
The present ratio of the mean densities is 5.67 : 8.57, and assuming this to 
have been constant we obtain 

0.686^ : 1 : : 6.67 : 8.57, 
or, p = 2.498 ; 

that is, the ratio of the earth's equatorial to ita polar radius at the epoch 
of the moon's separation was nearly 5 : 2, and this may be regarded with 
some probability as nearly the ellipticity in other cases at the respective 
epochs of separation. 

II. To find the relative mean densities of Jupiter and his first satellite 
at 'the epoch of the latter' s origin. 

Here a = 260,000 miles, x = 254,750, a^x = 5250 ; and therefore the 
ratio is 

59240/P . 1 _- ^.« 

(254750)* ' (5250)» "'^^^ * ^' 

and assuming the constancy of the ratio, 

0.52 p :1 :: 121 : 100 ; or, /> = 2.33. 

This value of p is nearly equal to that found for the earth ; the difference 
being no greater than might result from the probable error in the elements 
used. 

The present density of Phobos is unknown ; but with p = 2.5, the value 
found for the earth, the ratio of the original densities of Mars and Phobos 
was 1.27 : 1. These results seem to indicate that the ratio of the equatorial 
to the polar radius of the central mass, at the epoch of a planet's or satel- 

• Prof. Pierce. 
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lite's origin, was about 2.5.* With this Talue of p, and the valae of 
already obtained for each planet, the ratio of the mean density of the solar 
mass to that of the planets at the respectire epochs of their sepaFation 
would have been as follows : 



For Neptune 1.81 

«* Uranus 1.81 

" Saturn 1.89 

" Jupiter 1.89 

" Mars 1.25 

** Earth 1.29 

** Venus 1.27 

" Mercury 1.22 



1 
1 
1 
1 
1 
1 
1 
1 



From these numbers we infer that central condensation had com- 
menced in the solar nebula before the origin of Neptune, and that the 
ratio of the mean density to the density of the equatorial parts near the 
surface was approximately the same at the successive epochs of planetary 
formation. 

Werb the Planets forked from nebulous Rings? 

If the original solar mass, like most nebulae, was irregular in form, the 
first matter detached would not probably be a ring, hut a nebulous planet. 
As condensation advanced, the centrifugal force would increase until 
approximately equal to the central attraction. The disturbing Influence 
of the planet already formed would produce, when in perihelion, an in- 
creasing tidal-wave, resulting in the separation of a second planet. The 
origin of other planets is accounted for in like manner. If, in the ancient 
history of the system, nebulous matter, left at first exterior to the orbit ot 
a new planet, should subsequently fall upon the central body, the effect 
would be not only a shortening of the period, but probably also a lessen- 
ing of the orbit's eccentricity. 

III. TJie Peculiar Relations of the Martian System. — ^Professor Pick- 
ering estimates the diameter of Phobos at seven miles.f Adopting 
this value, and supposing the ratio between the densities of Phobos 
and Mars equal to that between the moon and the earth, we shall 
find the limit of the satellite's equilibrium to be 6.5 miles from its centre, 
or three miles from its surface. Were the density reduced to that of 
Saturn, the limit would be almost exactly at the surface ; or, with a den- 
sity equal to that of Mars when the radius of the latter was that of the 
satellite's orbit, the limit would be al a considerable distance within the 
surface. Since, therefore, the satellite could never have existed at its 

*It waR Rliown by replace tlint a rotating homogeneoos fluid cannot retain 
its spfieroldal rorm when /> is greater than 2.7197. Mea Cel. Ill, <l<,i20[160yj, 
Bowdltch'rt Trans. The ratio would be less In Ihe case of central condensation. 

t AnnaU of the Observatory of Harvard College, Vol. zi. Professor 8eth C 
Chandler makes the diameter atlll less. See 8cl. Obs. for Sept., 1877. 
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present distance in a nebular state, it must follow, if any form of the 
nebular hypothesis is to be accepted, that its original distance was greater 
than the present. Can we assign a probable cause for this ancient dis- 
turbance ? 

Of the eight major planets, Mars has the most eccentric orbit, except 
that of Mercury ; its perihelion distance being 18,000,000 miles less than 
its mean distance. This difference, in fkct, amounts to 20,000.000 miles 
when the orbit of Mars has its greatest eccentricity. If, therefore, the 
radius of the sun, or of the solar atmosphere, was somewhat greater than 
the least distance of Mars at the commencement of the latter*s separate 
existence, the planet in perihelion would pass through the outermost 
equatorial zone of the solar nebula. This resisting medium would not 
only accelerate the motion of Mars, but also, in a much greater degree, 
that of his extremely small satellites. The solar volume, meanwhile con* 
tracting more rapidly than the orbit of Mars, would finally leave the latter 
moving in an eccentric path, without sensible resistance.* 

TV. The Satumian System, — For Mimas, the first satellite of Saturn, the 
most probable values of the mass and density give the distance of the limit 
from the satellite's surface less than the radius of Mimas. The rings of 
Saturn, in all probability, could not exist as three satellites, the limits ot 
equilibrium being interior to the surface. This is true at least in the case 
of the innermost ring. Analysis seems to indicate that planets and 

COMETS HAVE NOT BEEN FORKED FROM RINGS, BUT RINGS FROM PLANETS 

AND COMETS. If, without any loss of mass, the density of a planet were 
diminished until the radius should exceed the limit of equilibrium, what 
change would take place in the planetary form ? Evidently a portion ot 
the matter nearest the central body would be separated from the rest, and, 
as the orbital velocity would be less than that corresponding to its dis- 
tance, it would move in a new ellipse, the aphelion of which would be the 
point of separation. 

y. Comets. — The effect of the sun's attraction in the dismemberment 
of comets is well linown to astronomers. The nuclei of the large comets 
of 1680, 1843, 1880 and 1862 must have had great force of cohesion be- 
tween their parts, in order to withstand the tendency to disintegration at 
the times of perihelion passage. Had the nuclei been either liquid or 

* Thig view was first presented In the Observatory for January, 1878. DlflTerent 
explanations of the sbort period of Phnbos have been proposed by astronomers, 
but none, perhaps, entirely free ttom difficulties. ,One distinguished writer has 
suggested that 7^ 39b, the period of Phobos, was the rotation period of Mars at 
the epoch of the satelliie*s origin, and that the lengthening of the period to 
24ik 37n has been due to retardation by solar tides. But it is well known that the 
time of rotation of a planet in the process of condensation varies as the square 
of its radius. The resulting period of Mars, therefore, on reaching its present 
dimensions, would have been but a small fraction over one hour. This period, 
it is true, would have been somewhat modified by the counteracting influence 
of the solar tides; but the hypothesis referred to seems wholly Inadequate to 
meet the objection derived Arom equation (2). 
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gaseous, or even clusters of solid meteorites, the difference between the 
sun's attraction on the central and the superficial parts would have pulled 
the comets asunder, spreading out the fragments into somewhat different 
orbits, like the meteoric streams of August and November. 

This view of the gradual dispersion of comets in perihelion is in striking 
harmony with the facts of observation. The comets of short period have 
not only been divested of tails, which in all probability they originally 
possessed, but they seem to be losing more and more of the cloud-like 
matter which surrounds their nuclei. Halley 's comet has lost much of its 
ancient splendor, and, had its period been no greater than that of Encke's 
or Biela*s, it might long since have been reduced to a telescopic magni- 
tude. The separation of Biela's comet, in 1845, was not the beginning ot 
that body's dismemberment. We have evidence that this process had 
commenced before 1798, as in that year a meteoric shower, produced by 
its debris, was observed in Europe. A shower derived from the same 
group was again seen in 1888.* Before 1845, however, the separated frag- 
ments were too small to be individually recognized. How &r the snn's 
action alone can explain the fac^, it may be impossible to determine. 

YI. The Zodiacal Light, — Original small planets near the. sun» in a 
nebular or gaseous condition, would probably be transformed either into 
rings or meteoric clusters, the scattered particles of which, reflecting the 
sun's rays, would present an appearance like that of the zodiacal light. 

VII. Origin of the Asteroids, — In the primitive condition of a 
planet, immediately after its separation from the central mass, not only 
would the latter cause a considerable elongation of the former in the direc- 
tion of the line joining their centres, but the planets also— especially the 
larger — would produce great tidal elevations on the sun's surface. Now, 
a comparison of the elements of Hilda and Ismene, the 153d and 190th 
asteroids, shows them to be an isolated pair whose periods are very nearly 
equal, each exceeding the longest in the interior cluster by more than fif- 
teen months. Jupiter's limit of equilibrium, when in the nebular form, 
was immediately beyond the orbits of these minor planets. If the sun 
once extended to the aphelion distance of Hilda (4.6G2), the central attrac- 
tion of his mass on a particle of the equatorial surface was but five times 
that of Jupiter at the point to which he was vertical. f The centrifugal 
force due to the sun's rotation would be greatest at the crest of this tidal 
wave, produced by Jupiter, so that parts might become sei^arated fVom the 
solar mass, and transformed into asteroids. It is to be further remarked 
that two periods of Jupiter are approximately equal to three of Hilda and 
Ismene. that is, to three rotation periods of the sun at the epoch of their 
separation. The disturbing effect of the "giant planet" on the tides of 
the central body would therefore be increased at each perihelion passage.^ 

• Humboldt's Cosmos, Bohn's ed., Vol. Iv, p. 682. 

t Jupiter's perihelion distance Is 4.0>5. 

X The longitude of Ismene's perihelion differs from that of Hilda's by 180^. 
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The process would be simHar when one period of Jupiter was equal to two 
rotation periods of the central nebula. 

YIII. The Rotatiom of the Planets, — ^It If well known that the analogy 
between the periods of rotation of the primary planets, as published by 
the present writer seyeral years since, assigned a much longer period of 
rotation to Uranus than to Jupiter or Saturn. But as that of Uranus had 
not been measured, and the obsenrations of the polar compression were 
by no means accordimt, the fact was not then thought incompatible with 
the proposed law of rotation. Recent measurements, howerer, leave no 
room to doubt that the ellipticity is even greater than that of Jupiter, and 
consequently that the planet moves rapidly on its axis. The law con- 
necting the rotation periods must accordingly require an important modi- 
fication. 

In a planet having a constant mass, with a variable volume, the time of 
rotation varies as the square of the radius. It is easy to show, however, 
that this law could not have obtained from the origin of the solar system. 
For instance, in tracing backward the history of the earth, we find that 
when the radius was 8000 miles, Its rotation period, according to this law, 
was 96 hours; when the former was 12,000 miles, the latter was 216 
hours ; and, finally, if the earth ever extended to the moon's orbit, the 
time of rotation, by the same law, instead of having been equal to the 
moon's orbital period, was nearly ten years. So likewise when Mars 
filled the orbit of Phobos, his rotation period was 7 days and 16 hours, or 
24 times the orbital period of the satellite. We conclude, therefore, that 
during the earlier stages of its condensation all parts of the mass did not 
rotate in the same time. It is easy to see, in fact, that tidal retardation 
must have been much more eftective at the surface than in the interior of 
a large planet in the gaseous state. 

In so far as we know, the rotation period of the smaller planets. Mer- 
cury, Venus, the Earth and Mars, are nearly two and a half times those 
of the larger and more remote. What cause can be assigned for this re- 
markable difference ? In other words, why did the process of condensa- 
tion continue longer in the large and less dense planets exterior to the 
asteroids than in the small bodies nearer the sun ? It may be answered in 
a general way that in small and dense planets solidification would occur 
at a comparatively early epoch in their history, and hence the acceleration 
of their rotary velocity would be, in a large measure, arrested. It seems 
probable, therefore, that, while the same law of rotation may obtain be- 
tween the members of each separate group, it cannot apply where one of 
the planets is in the inner and the other in the outer cluster. 

As regards their axial movements, the solar system appears to contain 
at least three distinct classes of planetary bodies ; the obvious characteris- 
tics of each being traceable to their relative primitive densities. These 
are as follows, the primitive density of Neptune being taken as unity : 
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I Ths largt platuU : 

Primitive DruMlj. 

NeplUDC 1.0000 . 

Uraaui S.8IM0 ^^^ 

Baturn 83.T0T8 ^^H 

Japlter. 910.7440 ^^M 

n. TAtpUuuUiiatriortothdtoMnf aiUroids: ^^^ 

Mara 1.446.4 

Earth .>... 24,980.B 

Venus 70,189.S 

Mercury 408,618.0 

Jir. The seconJarj planets, of which our moon and Jnpller'a flm 
Bftlolliie may be taken as types : ^^^1 

Jnpiter's Btel saletllte 2.«00.000 ^^H 

The Hood 4,820,000 ^^H 

There U, we may remark, an antecedent probability thai the law Iroty^^^ 
formiilnied wilt aasign to Saturo a pcriixl of rotation somewhat less than 
the period observed ; as it is sulflclently obvious that ff the rlog bad re- 
mained an Integral pari of the planet, the resulting time of rotation would 
have beer, In fact, sensibly shorler than Iho present. Il is also lo be re- 
membered that the late observallons of Denning and Scblaparelll make 
Mercury's time of rotation nearly 3.i hours. In the case of the saTellites, 
the equality between the periods of rotation and revolution was calabliKliei^^^— 
at an early epoch in their history. No further decrease in the tlma4||^^H 
rotation was therefore possible. ^^^H 

A cnmpiirison ot the quBntities used in equalinu (1) suggesti (!>*>' 1^^^| 
planet's time of rotation is a function of its moss, distance, and prlmitlTa 
density. The form of this funcllon — found by a lenlative process — ma; 
be expressed as follows : 

TAa iguare of iht number of a plaaet't dnya in iti year u io thai of a 
other of the tame group, at theprimithe dentily of Ihe iatter it to that iff ti 
former; I bat is, 

.......,., .....(I)" 

^^— = the primitive density, and 

T orbital period ., , , . ., . ... 

Hs=—-^ . — ■ — - -J = the nuralwr of a planet B days in ilayeM 

( rotation period ' ' ' 

Equation (4) may be reduced to 

— (I)'^-©" <«• 

wtiere d, d' and R, R' are the respective distances and primitive r«dlL 
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In the following table the rotation periods of Saturn, Uranus and Nep- 
tune are derived from that of Jupiter by formula (4;. 



Planbt. 


m 


R 


A 


T 


t 


n 


Neptune . 
Uranus . . 
Saturn . . . 
Jupiter . . 


16.86 

14.46 

93.84 

811.80 


81.000.000 m 
48.915.000 
44,887,000 
85.995,200 


1.0000 

8.8950 

82,7073 

210.7440 


60.126.71 d 
80.686.82 
10,759.219 
4,882.584 


9h 35m 
9 88 
9 48 
9 55 


150,751.80 
77,186.00 
26,630.00 
10,492.64 



It will be noticed that the theoretical period of Saturn is 31 minutes less 
than Hall's evaluation. 
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Planbt. 


m 


Mars .... 
£artb. . . . 
Venus . . . 
Mercury . 


0.1056 
1.0000 
0.7690 
0.0522 



R 



764,650 m 
1,082.147 
700.208 
152,000 



7.446.40 
24.880.5 
70.129.2 
468,616.0 



865.26 
224.70 

87.97 





t 
m 


8 


n 


h 




24 


37 


23 


669.57 ' 


23 


53 


48 


366.84 


24 


42 


54 


218.18 


25 





46 


84.406 



Here the rotation periods of the earth, Venus and Mercury are derived 
from that of Mars by formula (4). The first is two minutes less than the 
true period ; the time of Venus's rotation is doubtful ; and the theoretical 
determination of Mercury's period agrees with the estimate of Mr. Den- 
ning. 
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yotes on the Oeologieal Struetare of TazevM, RutneU, WUe, Smyth and 
Wa*hington Counties of Virginia. By John J. Sk/temon, Profettear of 
Otology in the Uniwreity of the City of New York. 

(Read before the American Philosophical Society, Nawmber tl, I884,) 

Introduction, 

I. Geological Structure : tJie Faults and AnticlinaU, 
IT. The Several Groups. 
III. The Area drained by HoUton River. 
IV* T%e Area drained by CUneh River. 

V. The Salt and Gypsum Deposit of the HolsUm Valley, 

INTRODUCTION. 

This memoir is practically a continuation of the writer's memoirs on 
southwestern Virginia, read before this Society in August, 1880, and in 
January, 1881. In it the description is carried eastward so as to connect 
with the reconnaissance work described in the writer's memoir, read in 
October, 1881. This, however, differs from those in that it contains no 
references to economic geology except in so far as may be needful to the 
explanation of structure. 

Little has been published respecting the geology of this region, the only 
memoir of material importance being that by Prof. J. P. Lesley, read be- 
fore tills Society in 1871.* The writer is indebted to this for some usefbl 
information, which will be acknowledf^ed fully in its proper place. A 
note in Science by Mr. E. Q. Squier, makes one wish that that observer 
had published more of his work. Brief notices of the Saltville basin and 
vicinity have been published by Profs. W. M. Fontaine and C. H. Hitch- 
cock, but these give little of detail. , 

Like the region described in the writer's previous memoirs, this shows 
no monotony of surface. The Great valley of Virginia, with its floor of 
Cambro Silurian rocks, occupies a great part of Washington and Smyth 
counties, and has as its north westerly boundary the irregular Walker 
mountain. That mountain is a low ridge of limestone in Washington 
county, but in Smyth county it becomes double, consisting of a Medina 
ridge, Big Walker, separated by a Clinton valley from the Devonian 
ridge, Little Walker, which overlooks the valley. Rich valley separates 
Big Walker mountain from Brushy mountain, a ridge of Devonian and 
Lower Carboniferous, which is separated by a narrow and somewhat in- 
deflnite Poor valley from Clinch mountain, these two ridges bearing the 
same relation as Big and Little Walker. There is then a succession of 
"Poor" and "Rich" valleys ; the latter, with limestone soils, are either 

'Lesley. The Geological Structure of Tazewell, Russell and Wlso Counties 
in Virginia. Read April 21, 1871. 
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Lower Carboniferous or Cambro-Silurian, while the former are either Sila- 
rian or Devonian. Tlu Poor valley is that which follows the southerly foot 
of Clinch mountain from far beyond the Tennessee line north-eastward into 
Bland county. The Rich valley is that which lies along the northerly fbot 
of Walker mountain, rudely following the Saltville &ult to just beyond 
Saltville. 

The region between Clinch mountain and Clinch Hver shows many 
broad "bottoms," and much handsomely rolling land. The immediately 
underlying rocks are Trenton and Knox in most of the region, but toward 
the eastern end strips of Hudson and Medina are held in narrow syncli- 
nals, and form short ridges which are striking features of the scenery. 

Two limestone rfdf;es. Copper and Moccasin, are persistent. 

The whole area is fairly well watered, though in those parts directly 
underlaid by limestone springs are apt to be uncertain, as the waters fre- 
quently disappear through newly made crevices in roofs of caVerns, where 
they join underground streams, which occasionally break forth with 
enormous volume. The principal water ways are the Clinch and the two 
forks of the Holstou. The Clinch, rising in eastern Tazewell, drains 
nearly the whole of that county and Russell with much of Wise. Its 
important tributaries from the south are the Maiden Spring fork In Taze- 
well and Copper creek, which, rising in Russell, enters the river in Scott 
county. The tributaries from the north are numerous, but, with the 
exception of Guest's river in Wise county, they are very short. Bluestone 
river and Wolf creek, draining the eastern part of Tazewell, 'flow to the 
New river. The North fork of the Holston river rises in Bland county not 
far east from the Smyth county line and drains the space between Walker 
and Clinch mountains, with a narrow strip north from Clinch mountain 
in Scott and Russell counties. The South fork of Holston drains the 
Great Valley. The Clinch and Holston unite in Tennessee to form the 
Tennessee river. 

Only the southern part of the area under consideration has railroad 
facilities. The Norfolk and Western Railway follows the valley ; its New 
River branch, passing through Pulaski and Giles counties of Virginia and 
Mercer county of West Virginia, reaches the extreme north-east corner of 
Tazewell county at the Pocahontas mines ; Its Saltville branch extends 
from Glade Spring to Saltville. A railroad to extend from Bristol to the 
Big Stone gap in Wise county has been graded from Bristol to Mendota^ 
about sixteen miles, but no work has been done on it for some time. 
Clinch mountain makes very difficult access from the valley to the region 
beyond, for, in its wliole length of more than 100 miles from the Tennessee 
line to the eastern edge of Bland county, there is but one water gap, and 
only one wind gap which affords easy grades for a wagon road. The 
former, Big Moccasin, has been taken for the Bristol and Stone Gap road, 
and the other. Little Moccasin, has been occupied by a survey for the 
Norfolk and Cincinnati Railway Company. This is a difficult pass for 
railway operations, but Mr. Oramel Barrett, Jr., has succeeded in locating 
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an available line through it. Some conception of the difficulties to be 
overcome by a rond in passing from the valley to Clinch river may be 
had, when one remembers that in that interval the line must croea Walker 
mountain, Rich valley, Brushy mountain. Poor valley. Clinch mountain, 
and the irregular limestone ridges of Tazewell county. Boads have been 
projected and survey lines run across the headwaters of streams entering 
Clinch river from the north, having for object the passage into Kentucky. 
None of these has advanced beyond the preliminary surveys. 

Several wagon -roads with good grades were constructed many years 
ago by State aid, and some excellent pikes were constructed by private 
companies. The engineering of the Tazewell pike and of the Hayter's 
Gap road as they cross the abrupt Clinch mountain is remarkably good. 
The grades of the Flncastle pike passing through the county seats of Ttoe- 
well, Russell, Scott and Lee on the way to Cumberland gap are very easy. 
The common roads, as in too many other parts of our country, are &r from 
being good ; often a very fair wagon road terminates suddenly in a mere 
trail with almost impassible grades. The traveler finds horseback the 
more comfortable as well as the more expeditious mode of conveyance. 

The especial industries of the region are grazing and tobacco culture. 
The limestone soils yield grass equal to that of Kentucky, and beef cattle 
from the ridge land of Russell and Tazewell are thought to be equal to 
those from any other region of our country. The timber is superb, walnut, 
poplar, oak. ash and hickory being still plentiful beyond Clinch river. 
The mineral resources are important. Brown hematites occur at many 
localities ; fossil ore is present in greater or less quantities on Big Walker, 
Clinch, Paint Lick, Rich and East River mountains ; oxide of manganese 
was seen on Rich mountain and Copper ridge ; barium sulphate is present 
at times in considerable quantity ; the Estilville marbles are of the finest 
quality and in almost unlimited quantity ; salt and gypsum of great excel- 
lence are found in the valley of the North Holston ; north from the Clinch 
river is the great coal field, containing in Tazewell and part of Russell the 
soft coking coals of the Quinnimont group or Lower Coal measures, while 
in western Russell and in Wise county, north from Stone mountain, are the 
harder coals, the shipping coals of the Middle Coal measures. For the 
present, however, none of all these resources, agricultural and mineral, is 
available, except that of converting grass and grain into beef, the cost of 
transportation destroying the value of the rest. 

The following lists of altitudes have been supplied to me by the gentle- 
men whose names precede the lists : 

Altitudes on and near the Line of the Norfolk and Oineinnati Railroad, 

Prom Oramel Barrett, Jr., Chief Engineer, 

Elevations above menu tide at Norfolk, Virginia, all taken with the 
level, except a few by barometer which are specially indicated. 

Washington County, 

Abingdon station, sub-ballast on N. and W. R. R. ... 20S6.8 
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Walker Monntain summit, on tampike from Abingdon 
to Liberty 2145 

Low water, N. F. of Holston, mouth of Little Mocca- 
sin creek, barometer 1480 

Same at mouth of Wolf creek, below Saltyille 1508 

Little Moccasin gap, summit on line between Wash- 
ington and Russell counties 2377 

Clinch Mountain summit, one mile N. £. of Little 
Moccasin gap, by triangulation ; is about aTerage 
altitude of the crest for nine miles north-east to near 
Hayter's gap 4244 

Clinch Mountain summit (Rich mountain), at head of 
Stuart run 8264 

Hayter's gap in Clinch mountain 8025 

BuueU County. 

Divide between Big Moccasin and Little Cedar creeks, 
close to AbiDgdon and Lebanon pike 2341 

Little Cedar creek Just below Mr. Brown's milldam, 
three miles south from Lebanon 2090 

Dickersonville, in front yard of dwelling between 
house and store • • 2048 

Summit of Copper ridge near Wise C. H., road at head 
of Copper and Ocean Cove creeks 2288 

Fincastle pike, eastern base of Copper ridge, one mile 
and a half N. E. from Dale Carter place 2075 

Summit of Copper ridge in public road at head of 
Jesse or Mill branch 2226 

Springs at head of Jesse branch 2025 

Surface of low water in Clinch riyer at mouth of 
Dump creek 1480. 5 

Grissell coal bed on Dump creek 1720 

Eastern b<ise of Sandy ridge at head of Hurricane fork 
of Dump creek 2000 

€lap in Sandy ridge at head of Hurricane fork of 
Dump creek, and Caney fork of Indian creek, the 
latter flowing into Russell fork of Big Sandy river. . 2302 

Sandy ridge, approximate average elevation of, for 
several miles east and west from the above-men- 
tioned gap 2600 

High knob on Sandy ridge, back of ex-Sheriff James 
Kiser's house, at head of Damp and McClure 
creeks, barometer 8100 

Bower's gap in Sandy ridge at head of Weaver and 
Indian creeks ••• 2800 

Little Cedar creek in front of Lebanon 1070 



8teTeDfoii.1 Xlo [Not. SI, 

Surface water in mfll-dam. Big Cedar creek at Elk 
Garden 8120 

In public road in front of residenoe of Mr. W. A. Stu- 
art, on Big Cedar creek 8170 

War gap, in spur of Clinch mountain, drained bj 
branch of Big Cedar creek. 2500 

In meadow, front ot Rosedale store, looking toward 
Big Cedar creek 2880 

Front of £. R. Baylor's store, on diride between Big 
Cedar creek and North fork of Indian creek of 
Maiden Spring fork 2448 

Clinch river at mouth of Lick creek 1404.5 

Same at mouth of Jim Jack creek, above Lick creek. . 1406 

Dieken$on Cauntif. 

Surface of low water in Russell fork of Big Sandj 

river at mouth of Indian creek 1415 

Same at mouth of Frying Pan creek •• 1200.8 

Same at mouth of McClure creek • 1240.5 

Same at the mouth of Pound fork 1170 

Same in the "Breaks" at the base of the highest 
' ' tower, " two and three- fourths miles from the Ken- 
tucky line 1080 

Same at Kentucky line by barometer ••• 850 

Wue County, 

Summit of Whetstone Mt, 200 feet north firom Wise 
Court House road, between Russell and Whetstone 
creeks 1848 

Surface of water in Russell creek, one-fourth mile be- 
low H. Dickenson's house, directly below mouth of 
Litlle Russell creek 1580 

Biimniil of Dull hill, between Russell and Bull creeks, 
close to Wise Court-House road 1910 

Burfiicc of water at junction of Little and Big Bull 
creeks 1425 

Buniinit between Dry fork of Bull creek and Crab 
Orolmril creek 2097 

Klerationn in Southwest Virginia, by South Atlantic and Ohio Railroad* 

le.relH, reduced to tidal elevations, taking Bristol, Tenn,, on NorJoUc 

and Western Railroad^ at 1670 feet above tide, John C, 

Oliphant, Superintendent and Engineer, 

Washington County. 

Bristol 1670 

Buniinil of Walker mountain 2077 

N. F. llolston river at Mendota 1825 

• In the body of this memoir, this road is referred to as the Bristol and Stone 
Gap U.K. 
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BeoU Oounty, 

Moccasin gap in Clinch mountain 1338 

Summit at Troublesome creek 1565 

Clinch river at Spear's ferry • 1186 

Flat Lick summit 1540 

Slemp's gap, end of Powell mountain • 1820 

WU€ County. 

Wild Cat summit* * 1905 

Mineral citj 1550 

Big Stone gap •• 1555 

Divide between Powell and Guest's rivers 2100 

Guest river, near Lost creek 2090 

DickenBon County, 

Divide between Guest's and Pound rivers, at head of 

Indian creek 2605 

Mouth of Indian creek of Pound river. 1518 

Big Sandy river at Kentucky line 854 



L THE GENERAL STRUCTURE. 

As is already familiar to those who have read Prof. Lesley's memoir 
of April, 1871, or that of January, 1881, by the writer, the especial interest 
attaching to Southwest Virginia lies in the great faults or cracked anti- 
clinals which have so great extent both longitudinally and vertically. So 
far as known to the writer, the existence of these faults was first indicated 
by Prof. W. B. Rogers in his earliest report on the geology of Virginia,* 
three principal faults being shown on the long cross-section. The exist- 
ence of the Saltville and New Garden faults is asserted in a paper on 
Thermal Springs by the same author and in a long memoir on the struc- 
ture of the Appalachian Chain by Profs. W. B. and H. D. Rogers.f Some 
of these faults are very simple in structure, but others are suflSciently com- 
plex. Groups of anticlinals occur, canoe-shaped and overlapping, thus 
reproducing the features so characteristic of Silurian and Cambro-Silurian 
areas of Central Pennsylvania. 
' The structure may be considered most conveniently by going from the 
Great Valley northward to the Coal Measures area, taking the more prom- 
inent features in order as follows : 

The Fault of Walker mountain. 

The Saltville fault. 

The Clinch Mountain group of folds. 

• W. B. Rogers. Report of the Geological Reconnaissance of the State of Vir- 
ginia, isaa. 

t These papers areoootalned in the volame of Transactions of the Assooiatlon 
of American Geologists and NatorallsU. 1840-12. 
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The Copper Hidge fault and the Elk Gkirden anticlinal. 
The House and Barn synclinal. 
The Clinch River system of faults. 
The Stone Mountain anticlinal. 



The FduU of Walker Mountain, 

The Great Valley of Virginia extends in Washington and Smyth coun- 
ties from Walker mountain south-sastwardly to the limit of those coun- 
ties. It is underlaid by Cambro-Silurian roclis whose calcareous beds 
have yielded readily to erosion. The dip is undulating, and one well- 
marlced anticlinal is crossed frequently by the turnpilce between Seven- 
mile ford and Bristol. 

The fault of Walker mountain is clearly the same with that which is 
termed the South Fork of HoUion Upthrotc on Prof. Lesley's map of 
1871. As, however, it nowhere approaches the South fork of Holston, 
the writer prefers to retain the name applied to it in his memoir of 1881. 
It is wrongly placed on the map accompanying that memoir, though its 
position is given rightly in the text as at about four miles from Bristol. 
The error arose irom a misunderstanding respecting the true place ot 
Walker mountain, so that on that map, this fault occupies very nearly the 
place of the Baltville fault. 

This fault, in much of Washington county, brings the Trenton lime- 
stone into contact with the lower part of the Knox group. Where it is 
crossed between Bristol and Mendota cannot be determined accurately 
without detailed study, but the course is shown approximately by a 
rather low ragged ridge of limestone which can be followed without 
difficulty to the eastern edge of Washington county. The line of fault 
is crossed by the Saltville branch of the Norfolk and Western Railroad 
at the water station, somewhat less than two miles from Glade spring. 
Thence the downthrow rapidly increases, and within two miles the 
ragged ridge of limestone becomes Walker mountain with Medina and 
Clinton, the fault line passing just north IVom Washington springs. 
The downthrow continues to deepen, Devonian is held on the northerly 
side of the fault, and the mountain is divided into Big and Little 
Walker, Medina and Chemung ridges, separated by a valley of Clin- 
ton and Hamilton. This structure is well shown on Chilhowie creek, 
though at the place of the fault, nearly three miles north from the rail- 
road^ every tiling is wholly concealed. It is altogether probable that the 
lowest beds of the Lower Carboniferous are held on the north side of the 
fault toward the eastern edge of Smyth county, for in the adjoining county 
of Wythe Vespertine coal beds occur and they have been worked. Unfor- 
tunatel}' one Ciinnot determine with equal ease the changes which take 
place on the southerly or upthrow side of the fault ; the Knox limestones 
have yielded to erosion and solution and for the most part their surface is 
deeply buried under debris. There is no room for doubt, however, that 
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the cbcrlj beds of the Enox. winch wcsllier wiib & treueH surfBce, nre 
exposed along Ihe southerly eide a^ Tar enstwurd as Uie Sultville railroad. 

Northward from the fault of Waltter mouDlain the aequcDce ia regular 
QQlil, ai a dielance of aboul four miles, Ibo 

BattvtVt Fault 
Lt reached. This was designated Id the writer's previous memoir as the 
fkult of the North Fork iff Haitian, the name applied to it hy Prof. Lesley. 
Thai observer having touched this fault only near Sallville, naturally 
applied to it the name of the river by wbicli it is crossed more thau ODce 
In that neighborhood. But, as will be shown, that name Is misleading. 
and "Saltville" is much preferable, as the line of the fault passes through 
the widely known village of that natue. 

Thia fkult Is crossed by Ilie Bristol aud Stone Qap Railroad grade within 
a few rode north from tbe Rich Valley road and only a little way south 
from the deep cut on Wolf Run summit. Its place la wrongly indicated 
on tbe writer's earlier map, on which It should be very nearly where the 
Walker Mountain fault bos been placed. Tbe course of the fault eastward 
(torn the railroad la almost straight to SiUlville on the border of SinytL 
«uunty. It iiasaea through that village not many yards from Ihe salt-abaft : 
It lies between the Broudford road and the river ; is crossed by the latter 
probably twice within six miles east from Baltvllle, and is again crossed 
(ir touched by it at ten miles from Sultvllle ; It is crossed by Cove creek at 
ft little way north from I. H. Buchanan's bouse an4 by Lick creek at only. 
ft little way north from the Sallville and Bharon Springs road. Beyond 
ten miles eastward Irom Sallville, that road lies south Irom the fault. 

The North forkof Uolstou rises In Bland county, futlows a very serpen- 
tine course through Knox and Trenton limestones for 11 fie en or twenty 
miles, and touches the Saltville fault at ten miles east from Saltville, 
Thence until very near the Broudford, six miles ttom Saltville, ihe river is 
•ouU) from the fault, but in the next three miles the fault Is crossed cer- 
tainly wore than once. At somewhat more than three miles east from 
Baltvillethe river crosses to the northerly side of the fault, finally. Within 
Washington and Scott counties the river bed and tliu fault are from two 
to five miles apart, with the clumsy Brushy mountain occupying Lbe 
interval. In a distance of seventy or eighty miles the North tork of Hot- 
alOD crosses or touches the Saltville fault not more than lour limes, all of 
tliftin within a space of eight miles; while during tbe rest of lis Sow 
through Blund, Smyth, Washington and Scott counties It is from one to 
Dta allies either north or south from the line of fraclure. Its course 
•eems to be dependent on neither tlie fault nor the character of the rocka 
for it is serpentine alike through the yielding liiuestones of tbe Trenton, 
tlie refractory sandstones of llie Knox, the burd and soft limcBlimes of the 
Ijower Curlwniferous, the soft shales and hard sandstones of the Lower 
Carbon lleroUB, Devonian and Silurian. 

Tbe relation of the Saltville fault to the Burk's Garden aniicllnal of the 
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Clinch Mountain group of folds is of no little interest as having some bear- 
ing on the relative age of the folds and faults. The anticlinal originates 
probably at but a little way from Little Moccasin creek, and as it increases 
steadily eastward, it thrusts the outcrops of the successive groups further 
and fdrther toward the south-south-east. On Wolf run, along the railroad 
grade, the whole of the Lower Carboniferous column is exposed, the red 
shales being well shown in the long cut at the summit. These rocks de- 
scribe a synclinal and anticlinal which are distinct on Wolf run. On this 
railroad line, then, the Knox beds are in contact with the very top of the 
Lower Carboniferous. Eastward the red shales are cut off more and more 
in the fault, so that at Saltville only a small part remains exposed, and 
the fault passes very near the crest of the anticlinal seen on Wolf run. At 
ten miles east from Saltville, the greater part of the limestones have been 
swallowed up, while on I. H. Buchanan's property, sixteen miles from 
Saltville, there remain merely the clayey limestones and the shales at the 
base of the series ; and at the line of Bland county all has disappeared 
save the coal-bearing shales. 

So this fault, in crossing the strike of the rocks, carries down in succes- 
sion the several divisions of the Lower Carboniferous. Its course can be 
followed by the eye without difficulty, for the ragged hills of Knox sand- 
stones and limestones, near whose northerly foot it passes, go directly to 
(harden mountain, the southerly slope of the Burk's Garden anticlinal. It 
is wholly probable that, beyond the eastern border of Smyth county, the 
Lower Carboniferous disappears, so as to bring the Chemung and Enoz 
into contact ; while still further east the Lower Carboniferous may re-ap- 
pear as the anticlinal loses strength. 

What erosive effects have been due to the influence of the fault cannot 
hardly be ascertained. Unquestionably there is what is termed a valley 
in the vicinity of the fault for much of the distance within Washington 
and Smyth counties — but it is in the vicinity only ; such a valley can be 
found in the vicinity of almost any other line which one may choose to 
draw within the limestone region. Rich valley, now on one side, now on 
the other side of the fault in Washington county, is merely a succession of 
cross- valleys separated by irregular divides ; but in Smyth county it is 
altogether south from the fault, except near Saltville, and is separated from 
it by the rugged ridge of Knox beds. 

The OUneh Mountain Series of Fblde. 

This series enters the State from Tennessee at ten or twelve miles west 
from the line of Washington county, and extends thence in an E.N.E. 
direction through Scott, Washington, Smyth and Bland counties into 
Giles. Clinch mountain is the bold ridge at the north with a Medina cfiff 
for its crest, with Clinton for its southerly slope and with Hudson and 
Trenton forming the northerly slope ; a Poor valley of Clinton and 
Hamilton separates it from Brushy mountain, a clumsy mass near the State 
line, but owing to encroachments by the Saltville faalt becoming simpler 
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aod better marked until it is a single ridge ^with a cliff of Chemung sand- 
stone for its crest. 

In a section extending from Hoccasin creek to the SaltTille fault at 
Wolf Run summit this series shows monoclinal structure from Moocasin 
creek until within about two miles of the summit, where one crosses the 
petty folds already mentioned. At not far from twelve miles further east^ 
near Little Moccasin creek, a new feature is introduced and the Poor val- 
ley is divided by a gentle anticlinal, the structure being as represented in 
Fig. 1. This anticlinal may be the same with that which la designated the 
Burk's Garden anticlinal, or it may be a petty fold dying out on the Taze- 
well pike in the synclinal north from that anticlinal. The development of 
the anticlinal and the accompanying synclinal on the northerly side 
pushes the Clinch outcrop of Medina northward so as to form the irregular 
Brumley mountain, which at ten or twelve miles further eastward is cut 
off by the growing Loop anticlinal. The Clinton shales held up by the 
new anticlinal, widen Poor valley into Brumley and Hayter coves extend- 
ing from Littlo Moccasin creek eastward almost to Tumbling creek, some- 
what more than fifteen miles in a direct line. 

A projection somewhat like Brumley mountain, but better defined, is 
shown further east beyond the Cedar Creek loop or cove, the first of the 
coves or anticlinal valleys with Medina rim. Brumley mountain forms 
the south-westerly boundary, Little Bear town the easterly and northerly, 
while the notched border of Clinch mountain forms the southerly and south- 
easterly border. The cove is not wholly enclosed, as the Medina has been 
removed from the north and north west for probably five miles. The 
structure along a section beginning at the Fincastle pike and passing 
through Iliiyter's gap in Clinch mountain to the Saltville fault is shown in 
Fig. 2. The Loop anticlinal is crossed by the road to Hayter*s gap just 
north from the Kich Mountain road. It is complex and apparently attains 
its maximum further west, where it cuts off the Medina of Brumley moun 
tain. It diminishes quickly eastward so that the Medina outcrops of both 
Clinch and Little Bear town unite at the head of the cove or loop. The 
Burk's Garden anticlinal in Poor valley attains to no material elevation 
along this line, and is simply a broad roll, which serves to carry the out- 
crop lines of Devonian and Lower Carboniferous southward, as is well 
shown Ht Saltville, where nearly the whole of the Lower Carboniferous 
red slialis have disappeared in the fault, which there passes very near the 
crest of the Wolt Run anticlinal. 

The next section, that pat^sing from Liberty on the Fincastle pike to the 
Saltville fault about nine niileg west from Saltville, is shown approximately 
in Fig. 3. The Thompson Ward cove, alFOon the northerly side of Clinch 
mtiuntain, is crossed by the Tazewell pike along the line of this section. 
It i^". not far from twenty miles long and is enclosed on all sides by Medina, 
save on the north-west, where there is a gap of nearly six miles. The 
westerly end is known as Ward's cove, enclosed by Short mountain on the 
north west and on the south by Clinch mountain, which is continuous 
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along the Bciuthert7 stdc nf the wliote cove. The eaM end. knoirn aa 
Thompson's cove, has Clinch tnminiain &s lis goatherly boundarf and 
Bleb mouDtain as the nonherly. This la a typical cove ; the Medina out- 
crop* appmncli rery gmdually at each cod eo as to give a distinctly lozenge- 
•h«pe to ilie outline. The Medina lias been removed by erosion for a dis- 
tance of fully six miles, the distance between Short mountain and Morris 
knob, the latter being the end of Rich mountain : while Plum creek has 
made a water gap through Rich mountain almost due Houth from JefTer- 
(on'ille, the county scat of Tnzewell county. There evidently Ihe whole 
ol the Medina has been removed fur ii distance of nearly three miles — but 
the ridge ia persiatent on both sides nearly to the gup. The Cove antlcllnsl 
U not the Mima with the Loop anticlinal; as the latter di ml nlslies, the 
(bnner, lying somewhat further north, increases. 

The synclinal between the Cove and the Bark's Garden anticlinal is 
Tery close and complex along the Tnxewcll pike ; the dips are abrupt, and 
three subordinate folds were seen In the Clinton, between Clinch and Plat 
Top mountains. The pike crosses Clinch mountain at but a little way 
. from tlie maximum of the Cove anticlinal, crosses Ihe northerly divi- 
sion of the Poor valley, and ascends the Burk's Garden fold which, within 
alx milex. has brought up Medina through the Clinton to form a bold ridge, 
known as Flat Top or Poor Valley mountain. The SaUvillex fault is 
reached beyond Brushy mounlaln. but the exposures do not suffice for de- 
termining how much of the Lower Carboniferous has been cut oft. 

From this line eiwtward, the structure of the belt between the Elk Gar- 
den anticlinal at the north and Ihe Saltville fault at the south becomes 
simpler. As the Cove anticlinal diminishes, the synclinals on each side 
gmdnally .ipproach until they unite in the valley of Wolf creek, between 
Bich mounlain and Garden mountain. The Medina outcrop of Clinch 
raauntaln passes round the easterly end of the Thompson-Wiird cove, and 
forms the crest of Rich mountain eastward from Plum creek, while the 
Clinton of the northerly Poor valley is ctmtinuous with that of the Wolf 
Creek valley. That the Cove anticlinal wholly disappears before the road 
leading from ,TeJ1ersonville to Dnrk's Garden ia reached is not altogether 
certain. In descending the southerly slope of Rich mountain along that 
road, one leaves the Medina at the summit, and quickly comes upon ex- 
posures of the Clinton, the dip lieing almost east of sotilb ; but (be dip is 
reversed soon, and the synclinal is close, Exposurea in the Wolf Creek 
valley are not detailed, but the presence of a very gentle anticlinal ex- 
plalQB the greatly diminished dip shown an ilio slope of Garden mountain. 
The rapid increase of the Burk's Garden axis Is shown by the clumsy maaa 
known as Bear town, from which the Medina walls of the Garden pass 
out. .These walls unite at the east end of the Garden to form Round 
mounlain, and (hence the fold diminishes. Prof. W. B, Rogers, in one of 
his memoirs, speaks of this as tlie "great Garden anticlinal." Burk's 
Garden has an extreme length of about six miles, and an extreme width 
, for from four miles. The surrounding wall is broken only at the 
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gap of Wolf creek at the north, by which the road from JeffersoiiTflle 
enters. The immediately underlying rocks of the enclosure are Trenton, 
while Hudson and Medina are shown in the Gkirden mountain. 

The Copper Creek FauU and the Elk Garden AfUtelinal, 

The Copper Creek fault of the writer's previous memoir was observed in 
Russell county on the Abingdon and Wise Court-House pike, at a little way 
from the summit between Tarr*s fork of Moccasin creek and a petty branch 
of Copper creek. The fault is clear because of repetition of the section, 
and its place is indicated by abrupt steepening of the dip. The line was 
not followed eastward from that locality, but the fault certainly disappears 
before Little Cedar creek has been reached, ten miles further east, for there 
it is represented by two close anticlinals, or by an anticlinal with chan- 
neled crest. In the Elk Garden, three miles east from Lebanon, this anti- 
clinal is crossed by the Fincastle pike, near Mrs. Smith's house, where it 
brings up the ferriferous beds at the top of the Knox group ; it is distinct 
as a triple-crested fold passing Just south-from Liberty in Tazewell county. 
It passes near Jefferson ville in the same county, and is crossed by the pike 
at the school -house, about four miles east from Jefferson ville. The coarse 
of this axis varies somewhat under the influence of the Loop and Cove 
anticlinal^, so that beyond Jeffersonville it is little more than north of east. 
This fold is interesting only in that it illustrates the disappearance of a fault 
in an anticlinal. The Trenton and Enox alone cross it, all newer beds 
having been removed by erosion. 

Tfu House and Barn Synclinal. 

This trough lies directly northward from the Elk Garden anticlinal, and 
appears to be practically co-extenslve with it. Some indefinite flexures of 
Trenton and Knox beds were seen in Scott county, very near the line 
which this synclinal, if continuous, would follow ; but the first real trace 
is found in Russell county, between the Wise Court-House road and Old 
Kussell court-house, on the way to Osborn*s ford. It is thoroughly distinct 
at six miles further eastward, where the Mill creek and Abingdon roads 
unite at Little Cedar creek, about two miles west from Lebanon, where it 
holds the upper or clayey limestones of the Trenton. It passes imme- 
diately north from Lebanon, and is distinct on Little Cedar creek, near the 
road leading to Nash's ford. At both localities it is shallow and double. 
but its n\pid deepening eostward is shown on the road leading from Black's 
ford to llosedale ; while immediately cast from that road it holds a narrow 
ridge, House and Barn mountain, which carries a slender crest of Medina. 
This mountain, lying ut about a mile and a half north from the Fincastle 
pike, is cut otl by the Maiden Fork of Clinch river ; but, within two miles 
beyond that stream, the Medina ridge again begins, now under the name 
of Paint Lick mountain, and continues for nearly twelve miles, when it 
is cut otr by Plum creek, a tributary to Clinch river. Paint Lick is no 
doubt a double synclinal even at its western extremity, but this was not 
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deUmitDeil bf actual eiaminalioQ. Be that aa il may, ihe mounlaia li 
qaickly divided iolo two very nniTow ayDclioals, sepnmled by a uaiTOW, 
compreaeed anliclinal. along wliich a valley haa been eroded to iLe Tren- 
ton. TLe ridge in lUe soutberly synclinal relaiog Ibe name Paint Lick, 
Willie tbe short irregiilur ridjce in the olbcr Irougli Is known as DeslilnB 
mounlBia, and continues for but tbree or Tour miles. 

Erosion has been peiTormed so rallhfully beyond Plum creek that, for ft 
dialance of fully elglit miles, nil rocks newer than Trenlon bave been 
removed from the synclinal ; but, at say four miles east from JcfTersoa- 
TlU*. Ihe Medina ridge Is ruacbed aguln In Knei River mounluin, which 
clearly represenis Piuui Lick. It, however, is dbitiiictly double, two eyn- 
cllns Is separated by a narrow anticlinal, which evidently widens eastward, 
so liiat (he synclinal mountains are wholly sepitrale and l>eBr dialincl 
□aiues. Doskins mountain appears (o be represented by Dial mountain, 
nn irregular little mountain with Medina crest. Ko esaminatlons were 
made east from the Dial or north from East River mountain, ao that the 
coloring of that tf'rtion of tbe mnp is not exact 

WiiJiin Tazewell and eastern Russell, the rocks rise regularly or nearly 
so from the synclinal to Ihu New Garden fuult, the rate of dip increasing 
toward tlie fault ; but westward, as the synclinal becomes less pronounced, 
tbe rocks become distorted at a distance of two or three miles from the 
line ol fraclure. A synclinal occuib on the Uigh limestone ridge, known 
M Copjter ridge, within Scott county, but it disappears before reacbing 
Hill creek in Russell county, for there no traces of it were found. Even 
wliere this indeflnite synclinal esists, the rocks are badly twisted at vary- 
ing distances from tbe lineof displacement. Thus, on tbe road to Osborn's 
ford, the distortion begins at some distance above Barluw Nickels' bouse, 
or more than two miles south Irom the fault ; on the road, one mile east 
from Lick creek of Clinch river, sharp folding was seen at a mile or more 
soDlb, and it evidently conliaues almost to tbe fault; further east, the 
greatest complications are In tbe shales near tlie river, while dislurbance 
■ppears to be wholly wanting near the line of lauU : still further east on 
L«wi8 creek, near the mouth of Indian creek, and on Cavills creek, tbe 
dislurbance is insigo 111 cant, and tbe dip is regular fur tbe whole distance. 

Tlit Clineh Jticer Syttfm of Faullt. 

The general name here employed ia that applied by Prof. Lesley to two 
members of the system, and It includes the Hunter Valley fault of the 
writer's previous memoir. No name less open to objection can be pro- 
posed ; but this should not be taken as implying anything more than that 
in d general way the faults and Uiu river are nowhere segiarated by an in- 
temi of more than a few miles. 

Clinch river rises in eastern Tnr.ewell. and flows thence through Russell 
and Scott Into Tennessee ; the distance within Virginia Is, iu direct line, 
not far From ninety miles, but by tbe river channel is probably one hun- 
dled and thirty or one hundred and forty miles. At about twenty miles 
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from il8 Boiircs, llie atream flret roaches the line of fnolt. nenr which It li 
for nboul aix milei. crossing it more tlinn once in Uiitl intervHl, Tlib Mi 
belweeo llio moulli of Indian creek and tba western line of TaKewoll 
county. At. any, twenty five miles f uriliet weal, menaured dlreelly. ItMJ 
river Bgain reaches Ihe fault, and, within llie nest sercn ur eiglit mUe^ii 
croBBea and rcerosaca the line more tlinn once, if (he ninp may he iruetHi 
Above the former apace, the interval between river and fault graduallj' 
Increases to not far from six niilee with the mountains of the House And 
Barn synclinal in It. Between Ihe two contact spaces, the river channel- 
way is bow-shnped. the iniervnl increasing rapidly to six miles on Lewla 
creek, and Ihence diminishing slowly until it dlsappeaia below Lick creek. 
Below the second cnni net -apace, llie interval sleadily increases, i 
length the river flows very near the line of the Copper Creek fault. 

Th» Clinch FavU. 

The ennrae of the Clinch fnuU in Scott county is shown approximatelj 
by Biickncr's ridge, composed of Koox beds, except near the line of Rus- 
sell county, where it Is made up of Quinnimont beds. The fault enters 
Russell county very near the mouth of Guest's river; Is crossed M tlia 
mouth of Russell creek (Squier) ; ia cut by Clinch rivor both above nni 
below the mouth of Whetstone creek ; and by Lick creek at but a little 
way from the river. At this last locality, Ihe course changed w 
to Ihe northward, ao that the fault is crossed by Caney fork of Dump 
creek very near Abram Kiscr's house, and by Dump creek very near 
the mouth of Hurricane fork. Beyond this stream it was not followed. 
It should be found passing through the loop ol Buchanan county at not 
more than four miles north trom the southernmost projection nf Big Butt 
n whose southerly slope Robinson fork of Lewis creek hu Ita 
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Thus far the structure has been comparatively simple and the direcllatf' 
of the fault-line almost straight — at least, its deviations can hardly Ml 
shown on a map of ordinary scale, Where first observed by the writBr> T 
on Ihe north fork of Clinch river, In southerji Scott county, the relatianfl 
are apparently as shown in Pig. 4 ; but, within a very little way, where 
the road crosses Buckner's rid|^, there is uo upturning at the fault, Ib6 
Lower Relderberg, Oriskany and Hamilton continuing to the very line 
fault without change of dip. But still further eastward, the Pattonsvlllft 
and Wallen Valley faults having died out, and the Stone Mountain snll^ 
clinal having become fully developed, the reversal of dip is shown agaiiu 
so that the Hamilton, Lower Carboniferous and Quinnimont are crossed il 
succession as one goes north-westward from the line of fault. On BtonjiJ 
cre«k, also in Scott county, the same condition is shown even more clearlf/l 
for there the Knox beds have been removed by erosion for some dlslMUW^^ 
•o ns to expose the SUnrian beds, as represented In Fig. S. Thus far llM ^ 
ridge marking the course of the fault ia Knox, hut on the rood leadlag ] 
from Osborn's ford to Quest station, the "han^ng rock" is Quia! 
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Expnsurei nre wanting for some dlstsDce below this Quinnlmont wall utt 
Little Slony crevk, but the pincc oT ilie rock In its group seems to indicnte 
llutt here ibe Knax tind the Quinaimont are la contact, as In Fig. 6. No 
Quinnlmont occurg oast (roio the month of Russell creek, and thence to 
the Caney f"rk of Dump creek. Ihe Middle Coal muasiires (Lower Coal 
measurea of Pennsylvania) are in contact with llie Knox group, 
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The Jfeio Garden FaulL 
lee braocb of Caney fork of Dump creek, a cross- 



fault la Biven nS, trhich extends In a snurh^west direciion fur about three 
taWfB. At that distance, it anitea niih the New Oiirdeu fault, which first 
■hows itself at not fur fVom Ibree miles below the moulb of Dump creek, 
and follows very nearly the line which would have been followed by the 
Clinch fault had not lis course been changed at Lick creek. The crosa- 
fault gives a wedge-shape to the Rnox area, the point being al Uec brancti 
of Caney fork, and brings that group inio conlucc with Tlamillon and 
very probably with Clinton (?) ahtiles, The New Garden fault h croBsed 
by Dump creek, at barely a mile from the river, and there the Lower Car- 
bonifernus limestone is brought into coolact with shales, much contorted 
and belonging probably to the Knox group. 

No examinations were made along the immediate line of fault between 
Dump &nd Lewis creeks, though the southerly side was followed some- 
wbal closely for several miles. A very great change takes place In ihis 
interval. On Dump creek. Middle Coal measures on the north side and 
Devonian or Silurian on the south side of [he Clinch fault are in contact ; 
but the downthrow between the faults Increases so that before reaching 
Big Butt mounlain, the Middle Coal measures on the north side of Clinch 
fault are in contact with Lower Coal measures (Quluaimont) on the 
■onibcrly side ; while, according to Mr. Squiers. an anticlinal has devel- 
oped ulong the northerly side of the New Ganlen fault so as to bring the 
I^wer Carboniferous limestone into contact wiih the Knot. The writer's 
eiaminaiionH wem not made in sulBcieni detail along Lewis creek lo decide 
rcspocling the exact relation of the limestone and cna), but the strip of 
Lower Carbonifcroas must be very narrow. Mr, Squiers' diagram as given 
in Seienee, No. 68, Is reproduced in Fig, 7. 

The New Garden fault continues evidently in the direct line, being 
crossed by Clinch river in the bond opposite mouth of Indian creek ; pass- 
ing aoulb from the Baptist Valley road and thence for four mllca lo Low's 
fork of Indian, where the road turns into the valley ; crossed by Cavltt'a 
creek near the forks In Wright's valiey, and, according lo Prof. Lesley, by 
the JefferfioaTilie and Abb's Valley road near Capt. Prank Pccry'a house, 
six miles from JelTersonTlllo. As shown tnim mouth of Indian to Cavitl'a 
creek, ibis fault brings the top of the Lower Carboniferous into contact 
with the Knox. The dip of the Lower Carboniferous shales Is usually 
abrupt and no upturning was observed near Ihe line of faulting. The 
dowulUrow i-vldently increases eastward, for on Cavltt's creek the very 
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top of the Lower CarboniferoQB is shown and Prof. Lesley states that a 
coal bed is shown near Capt. Peery's house on the Abb's Valley road. 

The Btony Ridge FaiuU. 

A new member of this series, the Btony Ridge &ult» has its origin some- 
where between Lewis creelc and the line of Tazewell county ; but, as the 
interval between Lewis and Middle creeks, about ten miles, was not ex- 
amined, the place of its origin was not ascertained. In all probability, 
however, the anticlinal on Lewis creek marks the beginning of this frac- 
ture. The downthrow on the northerly side brings into contact with the 
Devonian and Silurian the Lower Coal measures (Quinnimont), which 
form the Big Stony ridge separating Abb's valley and Crockett's cove from 
Wright's valley. If one descend Low's fork of Indian from the New 
Garden fault, he crosses the Lower Carboniferous shales and limestones 
and reaches the Devonian before coming to the Lower Coal measures on 
Laurel fork of Indian. On Dry fork of Sandy, the whole of the Lower 
Carl>oniferous, the Devonian and possibly the upper beds of the Silurian 
are passed before one comes to the Lower Coal measures (Quinnimont) 
beyond this fault, which is crossed by the stream at barely one mile above 
the mouth of Dick's creek ; while on the road leading to Crockett's coye, 
the other side of Stony ridge is reached, the Lower Carboniferous is shown 
at three miles from the mouth of Dick's creek and the road soon descends 
into Crockett's cove, which is separated from Abb's valley by a narrow 
divide. The Stony Ridge fault is crossed by Cavitt's creek, where Silu- 
rian is present, and it must be found at the West Virginia line, since the 
Big Stony ridge is said to be continuous to that line. 

The AWe Valley FauU. 

Near the old Scott mines on Middle creek, an anticlinal occurs, which 
Prof. Lesley has suggested may mark the origin of a new fault which he 
has named the Abb's Valley fault. There is eveiy reason to suppose this 
true. The fault develops eastward slowly until near the Dry fork of 
Sandy, where the upthrow becomes very marked, bringing the Lower 
Carboniferous and Devonian to the surface in Crockett's cove. The fault 
passes at but a little way north from the forks of the road in that cove. 
The downthrow on the northerly side diminishes eastward, for along 
Laurel fork and other tributaries to Blucstone river, a thickness of from 
500 to 900 feet of Lower Carboniferous shales was seen between the river 
and the Lower Coal measures (Quinnimont). The length of the exposed 
column of Lower Carboniferous increases eastward in West Virginia to 
the New River. 

T?ic Stone Mountain AnticlinaL 

The structure of this fold makes it necessary to study it from the east 
w^estward. 

The Stone Mountain anticlinal was observed first on Russell creek in 
Wise county ; the place of its axis is concealed on Bull creek as well as 



on the tributary to Guest's river crossed by the Wheeler Ford road ; but it 
is crossed by the Osborn's ford and Guest's Station road at little more than 
a mile from Guest's river ; fUrther westward it passes between High Knob 
and Little Stone gap. The anticlinal can be traced thence to the Tennessee 
line, the axis lying close to Stone or Cumberland mountain. 

The fold is utterly insignificant on Russell and Bull creeks, but becomes 
well-marked on Guest's river. It is crossed by the Middle Coal measures 
on the former streams, but the Lower Coal measures are brought up in 
the gorge of Guest's river. Thence westward, the increase in strength is 
rapid and the Lower Coal measures are raised quickly to form the Powell- 
Stone mountain lying between Buckner's ridge and the valley of Butcher's 
or South fork of Powell river. The dip on the southerly side is gentle 
throughout, but soon becomes abrupt on the northerly side — at Guest's 
river it is from 5 to 7 degrees, but at Little Stone gap the rocks are al- 
most vertical and so remain to beyond Pennington's gap in Lee county. 

Three well-defined faults, described in the writer's previous memoir as 
the Pattonsville, Wallens Valley and Poor Valley, develop on the souther- 
ly side of this fold and cut ofif abruptly the clumsy Powell-Stone mountain. 
The Carboniferous rocks have a curved outcrop at the westerly end of 
that mountain, while in Powell mountain beyond North fork of Clinch 
river, in Wallens ridge and in the broad valley of Powell river, the De- 
vonian, Silurian and Cambro-Silurian are exhibited. From Big Stone gap 
in Wise county the area afiected by the fold embraces only the precipitous 
Stone mountain and a very narrow space directly adjoining it on the south- 
east. The fold from Little Stone gap to the State line is so abrupt as to 
resemble a &ult ; its trend is at an acute angle with the lines of faulting. 

Vertical ExUnt of the FaulU, 

The following table shows approximately the vertical extent of the 
several faults — the extremes only being given. 

Clinch 8500 to 1000 

New Garden 7500 to 6600 

Stonyridge 2800 to ?? 

Abb'svalley \ 1700 to ?? 

Saltville 10000 to 7000 

Walker mountain 7500 to 8000 

II. THE GEOLOGICAL GROUPS. 

Benches and terraces, beautifully preserved, were seen at many places, 
but the time allotted to this reconnaissance left few opportunities for mak- 
ing measurements of altitudes. Clinch river is bordered for the most part 
by high hills, so that In order to secure available grades, wagon roads 
usually follow the gorges of tributary streams. For this reason, the 
existence of terraces is concealed from the traveler until the river is 
reached. But where, as in a few cases, the road descends directly from 



132 



the bordering ridge. aToiding tlie 



. ihe T 



presence 
benehes, wliicU apparenlly have i 
equally dJBtiDcL Only i 



of t( 



< is di«. 



relatlnn lo llie 
higher 



linct. The higlje; 
river lerrnces, are 
bench was made. 

A few measurements of river terraces were niade on Clfnch, which an 
spprosimalely correct.* In desceadiog Copper ridge, in Scott oounty, lo 
Ofborn's ford, a bench was gcen, 640 feel nbove low wnicr, at Morion L. 
Harris' tiouae, somewhat more than a mile from the river. It carries k 
delrital deposit, cnnlBining amall walerworn pebbles of quanc and other 
materials, nooe of them larger than a hen's egg. No other terrace or 
gravel deposit was seen along the road oa this elde of the river nnlU Iho 
"bollom," fifteen feet nl>ove low water, was readied, as ibe road fullowa 
an irregular ravine ; but a terrace was seen on Ihe northerly side of the 
river at eighty feet alwve the "bottom," on which is a thick deposit of 
clay, sand and gravel, with many large bowlders of Coal Measure con- 
glomernle. Tliis lerrnce is conspicuous on theoppoaiteelde of the river ai 
little way above the ford, where there is an inlcrmediate terrace, whoea 
altitude was uot ascertained. In descending Copper ridge to Nash's foTil> 
almost due north from Lebanon in Russell county, river terraces wer 
served at 15G, 40 and 15 feet above low water at llie ford, and the bigbeetl 
one extends a long way southward from Ibe river. Each bench bears ft ^ 
thick deposit of detrital matter with great quantities of bowlders. What 
the condition is on tlie north side of the rivet was not determined, as (li« 
road follows a deep ravine for several miles. 

Tlie only satisfactory measurement obtained along the Norlh fork ot 
Hotslon was near Laurel fork, seven miles east from Ssltville. The de- 
posit is from 85 Ii> DO feet above low water and contnins bowlders of largs 
size In sand and clay. The river road Toilowa for nearly a mile. Woll- 
roarked terraeea were observed along thli river at many places, but n 
good measurements were obtained. 

Bulttcieot evidence has been secured by measurement and observntion lo 
prove that the streams In this region are as handsomely terraced as aro 
those ot Western Pennsylvania and Ihe adjoining parts of Marylui ' 
West Virginia, both east and west from the Allegheny mountains 
the writer's observations in the Flat Top region of Taieweii county ftnll 
Ibe adjacent part of West Virginia snlisfy Jiira that the geologtet who enteral 
this region with time to make detailed observations, will And the hlghtf 
system of parallel benches as beauli fully preserved as they ore In the ai 
of Maryland, West Virginia and Pennsylvania, described by the writer.f^ 
It Is very intei^^ting to note that these higher benches are well preserved 
only in softer rocks, the shales and sandstones of the Devonian and Cu< 

•Tbe writer's barometer becHine deranfted eaily Id the exoinlm 
OBeleu; HO tlial llie Irudwurtliy meuuremsnUi are few. 

tSteveiison. Surlace OrolOKy orsouthwrat PoDnsylvanlaand Ailjseent P 
lions or Weal Virginia ana MarylaDd. Reiul befor* Amer. Pbll. Soo., AiW Iti 
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boniferoas, as thoagh the agency to which they owe their origin had 
not been long at work. 

The only deposit of Quarternary age, aside from the terrace deposits, is 
that near Saltville, in Smyth county, where a conglomerate overlies the 
great mass of gypsum. This material has been exposed by a railroad cut 
west from Saltville, where it is said to have yielded remains of Mastodon, 
It is a conglomerate of red and blue clay, sandstone and large, mostly 
waterworn blocks of Knox chert and calcareous sandstone, the cement 
being mostly selenite. A small part only of the original mass remains, 
by far the greater part having been removed by erosion. No deposit of 
similar character was seen at any other of the gypsum bearing localities. 

The deposits of gypsum and common salt occurring at Saltville and 
other localities on the North fork of Holston river, belong in all proba- 
bility to the Tertiary. Their character and relations will be considered in 
another part of this memoir. 

The Coal Mea$ures. 

It is unfortunate for the nomenclature of the Carboniferous that the 
rocks of that age were first studied and classified in Pennsylvania. Had 
the study and classification been made in Virginia, the nomenclature 
would have been different and would have been better applicable to the 
several areas in which Carboniferous rocks occur. The Coal measures be- 
gin with the Serai or Pottsville Conglomerate of Pennsylvania ; which in 
that State is for the most part of little economical importance, but in Vir- 
ginia and much of West Virginia is equally important with the overlaying 
beds, the Lower Coal measures of the accepted nomenclature. The 
proper terms fitted for the whole of the Appalachian area are : 

Upper Coal Measures, equivalent to the Upper Coal measures of Penn- 
sylvania, Ohio and West Virginia, begining with the Pittsburgh coal bed 
and continuing to the top of the series ; 

The Middle Coal measures, equivalent to the Lower Coal measures of 
the States already mentioned ; and 

The Lower Coal measures, equivalent to the Serai or Pottsville con- 
glomerate of Pennsylvania, the Millstone grit of Ohio and the Quinnimont 
group of Virginia and West Virginia. It attains great thickness in the 
Virginias, where it contains the coking coals of the New river and its 
tributaries. 

The Coal measures do not cross to the south of the Clinch system of 
faults though they are entangled among them. The Middle and Lower 
groups only are reached in the area examined. 

The Middle Coal measures occur within Wise and Russell counties as 
far east as the line of Buchanan county. They are cut off by the Clinch 
fault which passes into Buchanan county between Dump and Lewis 
creeks, so that in that county the Middle and Lower Coal measures should 
be found faulted against each other north from the latter creek: The more 



Bterenson.] Id4 [Nor. 31, 

important coal beds described in the writer's sections* made on the head* 
waters of Powell river in Wise connty are persistent and have been recog- 
nized as far east as Dump creek. The associated rocks show the same 
characteristics as on the headwaters of Powell river. Limestone appears 
to be absent and one of the sandstones is coarsely conglomerate. 

The Lower Coal measures form the mass of Powell-Stone monntain 
under the Stone Mountain anticlinal in Scott county, but they quickly pass 
under the Middle Coal measures, owing to the rapid disappeaiance of that 
axis eastward. No exposure appears on the northeriy side of the Clinch 
fault beyond Russell creek eastward. But the beds reappear on the south- 
erly or upthrow side of that fault beyond Weaver creek in Russell county ; 
as well as on the downthrow side of the Stony Ridge and Abb's Valley 
faults in Tazewell county. The important mines at Pocahontas on Laurel 
fork of Bluestone river in eastern Tazewell are in a bed belonging to this 
group. Scott's mines on Middle creek, Christian's mines on Laurel. fork 
of Indian and Sayers' old mine on Dry forl^ of Sandy, all in Stony ridge, 
are in beds belonging to the Lower Coal measures. No rocks belonging 
to the higher group occur in Tazewell county or in Russell county east 
from Lewis creek. The full thickness ot this group is not exposed within 
the area examined and the higher beds must be sought for in Buchanan 
county of Virginia and McDowell county of West Virginia. The passage 
to the Lower Carboniferous is gradual. 

Ihe Lower Carboniferou$, 

Lower Carboniferous rocks occur in irregular strips along the fault lines. 
The most important is that on the northerly or downthrow side of the 
Saltville fault, which tapers in width from nearly five miles on the Ten- 
nessee line to almost nothing at the easterly boundary of Smyth county. 
The whole section is shown best in this strip. A narrow strip extends for a 
little way on both sides of Dump creek along the New Garden fault and 
another, also on the downthrow side of the same fault, begins near Lewis 
creek and continues eastwnrd certainly beyond Cavitt's creek. A third 
strip is shown on the upthrow side of the Abb's Valley fault in Crockett's 
cove and Abb's valley, while a fourth develops on the downthrow side of 
the same fault along the waters of Bluestone river. 

The section of the Lower Carboniferous as shown in Washington county 
was given in the previous memoir. There Prof. Safibrd's classification 
was accepted as follows : 

' 1 . Red shales, sandstones and 



Mountain limestone. 



{i 



thin limestones ; 
2. Limestones and calca- 
reous shales. 

Cherty limestone ; 



Silicious group , ^ ,, 

Protean group. 

^Btovenson. Noten on the Geology of Wl§e, Lee and Scott counties, Virginia. 
Read before Amer. Plill. Soc, Au^^. 20, 1880. 
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The Protean group of Safiord is practically equivalent to the Vespertine 
of Southern Pennsylyania and the latter name will be employed as more 
convenient. The group is represented by shales, sandstone and thin coal 
beds, with occasional impure limestones. 

Th^ best general section of the Lower Carboniferous is that obtained 
along the railroad grade from Wolf Run summit to the North fork ot 
Holston near Mendota. This section has been given in the writer's '^Re- 
connaissance ;" but on that line the Vespertine is wholly concealed and 
at best is reduced to utter insignificance. The beds previously referred by 
the writer to the Vespertine prove to belong to the Chemung. The thick- 
ness of the Vespertine increases eastward, so that at Laurel fork, about 
seven miles east f^om Saltville, it is not far from five hundred feet. This 
group is divided almost midway by a white or grayish-white sandstone 
which, for a long distance, forms a low but well marked ridge along the 
southerly face of Brushy mountain. Some beds of very impure limestone 
occur in the upper shales and the passage to the more calcareous division 
through silicious limestones and hard calcareous shales is very gradual. 
Coal beds occur in this group at many localities bt;tween Little Moccasin 
creek and the eastern edge of Smyth county, but they have no economical 
importance. 

The Vespertine is apparently of insignificant thickness among the 
Clinch faults. Its place is shown on Dump creek near the New Garden 
fault ; on Indian creek between that and the Stony Ridge fault ; in Crock- 
ett's cove near the Abb's Valley fault and on several other streams ; but at 
all of these localities the group is practically wanting or has become more 
calcareous, so as to be merged into the middle division — a condition which, 
according to Prof. Safiord, prevails in Northeastern Tennessee. But the 
whole of the Lower Carboniferous column is greatly diminished among the 
Clinch faults within the area examined. Just as was observed in comparing 
the region about the headwaters of Powell river with that along the North 
fork of the Holston. 

The limestones and upper shales are often richly fossil iferous. The 
collector cannot fail to get good returns on Wolf run and the North fork 
of Holston in Washington county ; along a road following the same river 
for several miles below Saltville ; and on Low's fork of Indian creek in 
Tazewell county. 

27ie Devonian, 

This age is represented by Chemung and Hamilton ; the Catskill and 
Comiferous appear to be wholly wanting. 

The Chemung is represented by sandstones varying in color from light 
gray to brown, the color becoming darker in the upper beds. It forms the 
crest of Brushy mountain and is fairly well exposed in many of the 
ravines cut through that mountain. A section was obtained on the rail- 
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road grade near Mendota in Washington county, which, condensed, is as 

follows : 

Chemung, 

1. Shales and sandstones, shales gray to reddish blae, 

sandstones gray and flaggy 88' 

2. Sandstone, above brownieh-blae, hard, irregular 

fracture, flaggy with nodules of clay ; beU»w 
irregularly flaggy, clayey, micaceous, with large 

fucolds 81' 

8. Conglomerate 0' if' 

4. Sandstone, brownish, fossiliferous, with Spirtfera, 

RhynchoJuUa, ChonetM, Qoniophora, Edmondia, 

etc 11' 8" 

5. Conglomerate, ferruginous, pebbles as large as 

chestn uts 0' 1 0" 

6. Sandstone with some fossils 6' 

7. Conglomerate 0' 6" 

8. Sandstones, not wholly exposed, with Spiraphyton 

and ProdueUUa in the lower portion 268' 

850' 

The upper part becomes harder and thicker further eastward. Whether 
or not the conglomerates are persistent ^as not (determined, but no tng- 
mcnts of them were seen at any locality beyond Little Moccasin creek ; 
nor were any traces seen on Little Walker mountain along the road lead- 
ing from Lyons gap to Chilhowic Springs. 

The Ciiemung appears to be wholly absent along Stone mountain In Lee 
and Wise countie-i and no trace of it was found along Buckner's ridge in 
Scott county between the Hamilton black shale and the Lower Carbon- 
iferous limestones. But the group is present further east among the Clinch 
faults, for it was recognized on Indian creek at the mouth of Laurel fork, 
on Dry fork of Sandy and in Crockett's cove. 

Tlie iltiinilton consists almost wholly of shales, is ill-exposed every- 
where and no satisfactory line of separation could be found between it 
and the Clinton below. It was measured near Mendota, where the total 
thickness appears to be not far from 900 feet. The relations of these 
shales to the j^roup in more northern localities could not be detennined as 
the few fossils observed were so imperfect as not to be identiflable. The 
greater part of the shales, however, appears to represent the Marcellus 
epoch and the black shales alone remain under the Stone mountain anti- 
clinal in Lee and Wise counties. 

The Ilaiuilion is shown on the northerly side of Little Walker and 
Brushy nioaniaius; without doubt it is present on Eagle Nest and Dump 
creeks in Uussell county as well as on Dry fork of Sandy and on Cavitt'a 
creek in Tazuwell county, but no separation from Clinton was attempted 
on any of those streams. 
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The SUurian or Vpp&r SHurian, 

Clinton and Medina alone represent this age within the area examined. 
In Scott, Lee and Wise counties the Oriskany and Lower Helderberg are 
exposed repeatedly by faults there developed on the easterly side of the 
Stone Mountain anticlinal. Those groups were recognized even under 
the Clinch fault on Stony creek in Scott county ; but they evidently thin 
out somewhere between the Clinch fault and Clinch mountain and their 
disappearance eastward is equally well-marked. There is no reason to 
suspect a fault between Clinch mountain and Brushy mountain ; on the 
contrary, the succession of Clinton, Hamilton and Chemung is shown on 
the bluff northerly side of Brushy mountain at nearly two miles east from 
Laurel Fork gap ; many petty gape show conformability throughout and 
that the Clinton passes gradually into the Hamilton. The same condi- 
tions are shown in passing from Big to Little Walker mountain. Beyond 
doubt, the Clinton is reached on Dump creek, Dry fork of Sandy and 
Cavitt's creek, but no Oriskany was observed on any of those streams, 
nor was anything seen which could be referred to the Lower Helderberg, 
except possibly a limestone found on Dry fork of Sandy at half a mile 
above the Stony Ridge fault. The disappearance of these groups in a 
south-eastward direction is in great contrast with the great thickening of 
the Lower Carboniferous and Devonian in the same direction. 

The Clinton forms a bench on the southerly slope of Big Walker and 
Clinch mountain sand is the surface rock in much of the Poor valley fol- 
lowing the foot of each mountain. Narrow strips occur along the crests 
of Paint Lick, East River, Dial, Deskins and possibly of House and Barn 
mountain. The group consists of variegated shales with the whitish 
sandstones which everywhere lie near the fossil ore and are characteristic 
of the group through its extent. The fossil or ** dyestone " ore is present 
on all the mountain mentioned. Limestone appears to be wholly absent. 
The thickness of the group was not ascertained, but it cannot be less than 
1000 feet. 

The Medina forms the crest of Big Walker montain ; of Clinch moun* 
tain, and its outliers, Rich, Garden, Short, Little Bear Town and Brumley ; 
of House and Barn mountain ; and it makes a double outcrop near the 
summit of Paint Lick and East River mountains. 

The upper or white Medina, in irregular layers and from 200 to 800 feet 
thick, forms Jagged cliffs. It contains a few thin layers of conglomerate, 
but, for the most part, the rock is very far from being coarse and some of 
the upper layers weather with poli&hed surface. No fossils were seen aside 
from the characteristic Arthrophycue harlani. 

The lower Medina, a mass of red to reddish -brown sandstone and shale, 
forms a terrace on the sides of the Medina ridges. It does not differ from 
the beds recognized as lower Medina in the central tier of counties ia 
Pennsylvania, where it is sometimes called the terrace formation. The thick- 
ness b not far from 400 feet ; but at all exposures the group is so badly 
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contorted that the trae thickness can be ascertained only after detailed 
examination , This part of the Medina is very closely allied to the Cambro- 
Silurian. It contains Ambonychia radiata and BhynchoneUa eap<ix in 
Southern Pennsylvania ; it contains the same forms, with others equally 
characteristic of the Hudson, in Southwest Virginia. These fossils can be 
collected in Lyons gap on the northerly side of Big Walker mountain ia 
Smyth county and in Hayter's gap on the north side of Clinch mountain 
in Kusselt* county. In each case the exposure is conspicuous, being at the 
roadside and well known to the people living in the neighborhood. 

Tke CambrO' Silurian or Lau&r SUurian, 

This is represented by Hudson, Trenton and Knox or Calciferons, the 
XJtica being absent or so changed that it cannot be separated from the 
Hudson or Trenton. Rocks of the Trenton and Knox are the surface beds 
in the Great valley as well as in Xhe broad area between Clinch mountain 
and the Clinch series of faults. Hudson beds occur at the northerly foot 
of Big Walker and Clinch mountains and outcrop around the synclinal 
mountains with Medina crest, which are seen in Tazewell county north- 
ward from Clinch mountain. 

The Hudson consists of red to yellow sandy shales and the passage to 
lower Medina is wholly imperceptible. The yellow shales below become 
calcareous and the passage to the Trenton is equally gradual. The upper 
beds of the latter group are very argillaceous, but the limestones become 
much purer lower down in the column, until the marbles are reached near 
the bottom of the group. These are thoroughly characteristic. Toward 
the bottom of the marbles some massive limestones occur containing much 
black chert ; these mark the passage to the silicious Knox group in which 
are several beds of white chert and many thick beds of very hard and 
slightly calcareous sandstones. This is merely the Calciferous of New 
York, vastly increased in thickness. 

No detailed section of any portion of the Cambro Silurian was attempted, 
but enough was observed to show that the writer's estimate of 3250 feet 
for the thickness of the Knox group is materially below the truth. 

in. THE AREA DRAINED BY THE HOLSTON RIVER. 

In going from Bristol northward toward Mendota, one rides on Trenton 
and Knox beds until the Saltville fault is reached at a little way beyond 
the Rich Valley road. The Walker Mountain fault is crossed at about four 
miles north from Bristol, not far from the Reedy Creek road. Thu red, more 
or less calcareous shales, forming the top of the Lower Carboniferous and 
dipping sharply toward the south-south-east, are exposed in the railroad 
cut at Wolf Run summit just beyond the Saltville fault. A well-marked 
anticlinal is shown on Wolf run at a few rods above the school-house ; the 
place of the synclinal wus not determined, as exposures are somewhat in- 
definite below Whetstone run, but long before the river has been reached 
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the dip is again south-eastward and so continues apparently to the crest of 
Clinch mountain. 

Lower Carboniferous limestones, of which the section was given in a 
previous memoir, are well shown along the run and the railroad grade be- 
yond the river crossings, but the lower or Vespertine portion is wholly 
concealed. A detailed section of the Devonian beds, as shown along the 
railroad, is as follows, the top being at the northerly side of the little valley 

opening from the east. 

Cliemung, 

1. Shales, alternating beds of gray and reddish-blue ; 

sandy; the gray beds hold thin flaggy sand- 
stone ; the bluish beds are more clayey and 
some of them are almost fissile 20' 

2. Sandstone, flaggy, gray, hard. 18' 

8. Sandstone, brownish blue, finegrained, hard and 

grit like ; fracture irregular ; in layers one foot 
or more thick ; some layers contain fiattened 
nodules of clay 15' 

4 Sandstone, irregularly fiaggy; clayey; some parts 
micaceous ; fucoids one inch in diameter and 
more than two feet long 16' 

6. Conglomerate, pebbles from size of pea to an inch 
and a half, mostly white quartz, some of dark 
quartzite and occasionally some of blue lime- 
stone and chert 0' 4" 

6. Sandstone, color and structure like No. 8 3' 

7. Sandstone, flaggy 4' 8" 

8. Sandstone, in color and structure like No. 8 ; near 

the top is a ferruginous layer, 2 to 4 inches 
thick, with Spirifera disjuneta^ EhynchaneUa, 
Chonetes and Edmondia, Specimens can be ob- 
tained only with diflSculty as they are indistinct 
on fresh surface, while the weathered surface is 
very soft ; flne specimens of a large Ooniophara 
occur in the other parts of the rock 4' 

9. Conglomerate, ferruginous, coarse, many pebbles 

larger than chestnuts, and mostly white quartz. 0' 10" 

10. Sandstone, flaggy ; contains in middle a fossili- 

ferous layer crowded with Chonetes 5' 

11. Conglomerate, pebbles smaller than in the others. 0' 6" 

12. Sandstone, laminated to flaggy, light gray to 

bluish and [reddish gray ; thin layers of lami- 
nated shale separate the sandstones ; no fossils 
aside from bits of carbonized wood, indistinct 
CalamiteAike stems, some trails and indeter- 
minate fucoids 95' 
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18. Concealed 103' 

14. Sandstone, flaggy but irregular; many layers 
crowded with Spirophyton ; Produetella present 

but not plentiful 15' 

16. Concealed 55' 

ToUlof Chemung 850' 

HamiUon. 

16. Shales, areno-argillaceous ; dark gray ; laminated 

to fissile ; no fossils observed except one ob- 
scure Chonetes , 186' 

17. Concealed 88' 

18. Shales yellow to ashen, clayey to sandy 88' 

19. Concealed in river " bottom" 200' 

20. Shales like No. 18, laminated to fissile 800' 

21. Shales, alternating black and gray, probably. . , ISO' 

Total of Hamilton 907' 

This brings one to the Clinton rocks which form the bench of Clinch 
mouDlain, there being no Oriskany or Lower Helderberg. The Poor val- 
ley road from Mendota to Little Moccasin creek lies in Hamilton or Clin- 
ton for most of the way and reaches the North Fork of Holston at the 
big bend about four miles below the creek. Following the curve of the 
stream, the road soon touches the white sandstone of the Clinton and 
fragments of fossil ore occur in considerable numbers. But at somewhat 
more than a mile below Little Moccasin creek, the road and river pass 
from the Silurian into the Devonian, so that at the mouth of that creek 
they are in the Chemung, with a cliff of Chemung rocks on the south side 
of the river and the Lower Carboniferous just beyond. 

On Little Moccasin, the Hamilton is shown at the roadside for some 

distance above Mr. Kutz' house. The Chemung sandstones form the crest 

of Brushy mountain, which, from this line north eastward, is an imposing 

ridge. The lower black shales of the Haipilton are no longer shown, but 

they are said to have been exposed in a mill-race not more than one-fourth 

of a mile above Mr. Kutz' house. Everything is concealed thence until 

beyond the road leading into Brumley cove, where an exposure begins as 

follows : 

Clinton. 

1. Sandstone and shales, the latter predominating ; dip 

270 IC 

Medina, upper. 

2. Sandstone with thin shale And Arthraphycus ; much 

of it snowy while ; dip 22^ 95' 

3. Concealed 75' 

4. Massive sandstone, dip 20^ ^ . . . 45' 



Medina, lower. 

6. Red shales and sandstones, dip 20^ to 150 iOC 

Bits of fossil ore occar along the exposure of No. 1, but the ore was not 
seen in place. The white Medina, with a total thiclcness here of about 
S16 feet, forms a handsome cliS on both sides of Little Moccasin gap, the 
^ip at the northerly crest of Clinch mountain being not far from 20 du- 
^rees ; thence the outcrop extends northwardly to form Brumley moun- 
tain east Arom the gap. The red beds of the lower Medina are moderately 
"well exposed ; the higher beds are sandy and tend to be hard. The ex- 
posures of red and yellow shales belonging to the Hudson continue until 
Xilly's house is reached, at nearly three mites from the river, where the 
Trenton limestone is shown. The exposures between the house and the 
summit of the gap, somewhat more than half a mile, show little aside fh>m 
'reddish, impure, very argillaceous limestones, in which the dip gradually 
^minishes until, at the summit, it becomes barely 10 degrees toward south 
^f south-east. Compact limestone begins Just beyond the summit and con- 
tinues until the "bottom" of Big Moccasin creelc. It is darlc blue, 
"weathers grayish, is in thiclc layers separated by thin beds of shale, and 
<»ntain8.few fossils, only some bryozoans having been seen. Shaly lime- 
stones appear in the "bottom," but the massive beds at the base of the 
Trenton are soon reached and they remain in sight to Hanson ville. ' Very 
little chert was seen thus far. 

Moccasin ridge is beyond Hansonville. White chert is abundant fh>m 
the first summit of the ridge to Tarr*s fork of Moccasin and the massive 
limestones seen along that stream contain great balls and lenticular masses 
of black chert. These beds are exposed on the north branch of that fork, 
where they dip south of south-east at from 15 to 22 degrees. The lower 
beds shown at tlie summit between Tarr's fork and a branch of Copper 
creek have cherty reticulations on the layers so that the vertical surfaces 
of the beds acquires a fretted appearance. Here one comes to the shales 
of the Knox group and the road passes into the area drained by the Clinch 
river. 

Returning to Clinch mountain. Medina forms the crest of Brumley moun- 
tain, which attains its most northerly extension almost due south from Leba- 
non and thence has an almost eastward trend intp the "loop " of Cedar 
creek. There at Hayter's gap, the mountain is crossed by the road lead- 
ing fh)m Lebanon to Saltville, along which the white Medina is seen at 
the summit and the Clinton shales are reached at, say, half a mile fh>m 
the Poor Valley road. These shales form the mountain bench which fades 
into Poor valley and they are shown occasionally along the road until it 
leaves the valley to pass through Brushy mountain at nearly six miles 
from Saltville. The axis of the Burk's Garden anticlinal is not shown 
here, nor is it exposed on Tumbling creek, three or four miles further east, 
though there both slopes can be recognized. 
Tumbling creek is formed by the union of several streams in the north- 
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eriy extension of Clinch. No attempt was made to follow it to Its head. 
The erosion above the first forks is very deep and there is some reason to 
suppose that Hudson beds have been reached ; but as this is merely con- 
jecture the space is tolored on the map as Silurian. 

The Devonian and Lower Carboniferous are exposed in numerous gaps 
through Brushy mountain where the Vespertine's notable increase in thick- 
ness \s very well shown. The upper bluff of the Chemung is more than 
200 feet thick and forms a bold cliff. 

The "short" road to Saltville reaches the North fork of Holston at 
somewhat more than five miles below that village and thence follows all 
the windings of the stream. It exposes the lower limestones of the Lower 
Carboniferous and excellent collections of fossils can be made at several 
places. Twice it passes wholly below the limestones and enters the 
Vespertine, reaching the black shales which contain streaks of impure 
eoal As the road approaches Saltville it leaves the river and goes through 
a little ravine, in which the massive limestones of the Lower Carboniferous 
are exposed. The synclinal observed on Wolf run is crossed before Saltville 
has been reached, but the anticlinal is concealed, as much of the Saltville 
basin has been eroded from it, the axis passing very near the railroad 
station. Calcareous shales of the Lower Carboniferous make up the hills 
on the northerly side of the Saltville basin and are very fojssiliferoos. 
These hills are rounded and are so nearly of the same height that they may 
be remnants of a terrace. The hills on the opposite side of the valley are 
rugged, heavily wooded and show a cliff of Knox limestone. 

The peculiar features of this Saltville basin, with its salt and gypsum 
will be discussed in another part of this memoir. 

Only Cambro-Silurian rocks are shown between Saltville and Glade 
Spring and the dip appears to be regularly south of south-cast. The Wal- 
ker mountain fault is crossed at but a little way from the water-station, 
nearly two miles from Glade Spring. The turnpike from Glade Spring to 
Bristol is, for a great part of the way, very near the line between Knox 
and Trenton, and for miles at a time the surface material is very red, the 
characteristic color of this horizon and of another nearly midway in the 
Knox group. 

Walker mountain increases in height very rapidly eastward from Glade 
Spring and it is soon double, one ridge being capped with white Medina 
and the other with Chemung. The red Medina is fairly well shown, near 
Lyons gap, where some of the layers contain many Hudson forms. The 
yellow shales of the Hudson are not well shown but the limestones of the 
Trent(m are well exposed on the Rich Valley road and thence until near 
Saltville, where the Knox beds are reached. 

In going eastward from Saltville along the Tazewell pike, one finds im- 
mediately beyond the first fork of the road an exposure of Lower Car- 
boniferous dipping south-eastwanlly, showing that the anticlinal has not 
been cut away wholly. Beyond the North fork of Holston Lower Car- 
boniferous limestones are shown dipping south-eastwardly, at from 10 to 
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50 degrees, the r^te increasing as Brusliy mountain is approached. The 
pilce follows the river to the Broad ford, six miles from Saltville. The river 
cuts into the Vespertine shales at somewhat more than four miles fh>m 
Saltville and there exposes in the upper division a eoal bed about 3 inches 
thick. The hard gray sandstone underlies these shales. A eoal bed was 
once opened above this sandstone on the run passing by Dr. Watson's resi- 
dence about five miles from Saltville ; its thickness is not known with any 
degree of certainty, but is believed to be somewhat more than one foot. 
That a eoal bed exists in the lower shales is thought to be probable, as 
fragments of coal have been obtained in the run behind the sandstone 
ridge. For the greater part of the distance between Dr. Watson's resi- 
dence and the Broadford, the road lies in Vespertine shales, and at one 
place a side-cutting exposes two streaks of eoal. 

' Beyond the Broadford the road passes into the limestones and does not 
return to the shales until very near Laurel fork. There the Vespertine 
beds with sandstone nearly midway are shown with dip of 20 degrees in 
direction of the stream and having a thickness of not far from 500 feet. 
The sandstone is between 15 and 20 feet thick, the estimate being made 
from a somewhat imperfect exposure. The shales rest on a conglomerate 
sandstone separated by a few feet from reddish brown or bluish brown 
sandstones of the Chemung, occuring in flags 2 to 8 inches thick, fine 
grained, with a somewhat conchoidal fracture and exposed along the 
stream above the mill dam' with a dip of nearly 25 dejcrees. The sand- 
stone with conglomerate layers, contains much Spirophyton, but no fossils 
were observed in the fragments of the main body of sandstone. This rock 
is the clifi which forms the crest of Brusliy mountain from near Mendota 
to beyond the line of Bland county. 

Debris from this cliff effectually conceals everything on the northerly 
side of Brushy mountain except at one place, say two miles above the gap. 
where, however, the wall is precipitous, so that detailed examinations can- 
not be made. At the same time the sequence of Clinton, Hamilton and 
Chemung can be made out very clearly. Clinton shales are exposed at the 
crossing of Laurel fork in Poor valley two miles from the gap, and there 
one begins to ascend the Poor Valley or Flat Top mountain which marks 
the course of the Burk's Garden anticlinal and divides the Poor valley. 
The lowest beds of the Clinton cross the anticlinal here and fragments of 
fossil ore are abundant at many places on the southerly side of the moun- 
tain ; the lowest shales are very black. The Flat Top mountain ends at 
a few miles east from the pike in a clumsy mass known as Bear town. The 
axis of the fold passes very near to the crest of Flat Top, for at a few rods 
beyond the summit, the rocks are dipping north-westwardly at 15 degrees. 
The rate increases lower down the mountain side, where a subordinate 
fold is shown with dip of 60 degrees on its northerly side. 

Clinton shales are well exhibited on the southerly pide of Clinch moun- 
tain, where two minor folds were seen, one of them overturned. The dip 
is ftrom 30 to 50 degrees south-eastward. Fragments of fossil ore are 
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abundant alongside of the road and the ora is showa in place along the 
versed fold. It is shown again higher up the mountain, where it carries 
not a little brown hematite. While Medina is reached at the crest of the 
mountain. 

Returning now to the mouth of Laurel fork. The Saltville fault is 
reached just beyond the Taylor property at ten miles eastward from Salt- 
ville. Thence eastward the road and river are south from the line of 
fault. The tault is at some distance borth from the road at Mr. I. II. Bu- 
chanan's property, where Lower Carboniferous is represented only by the 
lower shaly limestones and the Vespertine shales below. On the first 
stream entering Cove creek below Mr. Buchanan's house, the Knox sand- 
stones extend fully one-third of a mile northward from the road. Coal 
occurs in the Vespertine shales on Mr. Buchanan's farm where it was 
opened many years ago. The thickness of the bed is said to be 2 feet at 
one opening, 18 inches at another ; its place is no longer exposed, bat the 
bed lies very near to the gray sandstone. The coal burns nicely, bat ac- 
cording to Mr. Buchanan it is very sulphurous. 

Gypsum occurs in vast quantity on the I. H. Buchanan farm, sixteen 
miles from Saltville, as well as on that immediately adjoining. It hak 
been obtained on the Taylor farm, ten miles, and on the Pierson farm five 
miles from Saltville ; all of them along this road. These deposits will be 
referred to in another part of this memoir. 

The road lies in the Knox group, east from Mr. Buchanan, and white 
cherty rock forms at many places the striking feature of the surface. The 
shales of the group are shown on Black hill and the limestones were fol- 
lowed almost to the county line. The road and river come together again 
near the mouth of Lick creek. 

No obscurity respecting relations of the beds occurs until after leaving 
this main road and turning up Lick creek on the road leading to Burk's 
Garden. Except for very short distances this part of the area drained by 
Lick creek is a wilderness. The course of the stream is very tortuous and 
one has much difficulty in determining his place. The ridges all become 
very high and, viewed from Black hill on the main road, appear to be 
trending toward the southerly boundary of Burk*s Garden. Brushy 
mountain, the Vespertine ridge and the ridge of Knox sandstones, all 
lying north from the Sharon Springs road, are bold and, as seen through 
the trees on Lick creek, abrupt. Exposures are very rare until within 
three miles of the summit of Garden mountain, where Clinton shales are 
shown. The structure is not wholly simple, for some imperfect exposures 
indicate the presence of more than one anticlinal in the shales. Lick 
creek rises on the side of Bear town, the clumsy knob in which the Medina 
ridges, bounding the Garden, unite. 
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IV. THE AREA. DRAINED BY CLINCH RIVER. 

The tarnpike, from Abiogdon to Wiae Court-House, crosses the ridge be- 
tween Tarr's fork of Big Moccasin creek and a branch of Copper creek at 
a little way above Mr. G. W. Morton's house. The rate of dip increases 
lapidly in Knox limestones until at that house it becomes sixty degrees. 
There the Copper Creek fault is crossed and the shales are shown on the long 
grade. The dip gradually diminishes and the marbles, first reached near 
the Sulphur Spring Churcli, remain in sight to the old Court-House, beyond 
which the underlying white chert and its ferruginous earth are exposed. 
As usual, the lower members of the marble group contain great nodules 
of black chert Same of the marbles near Williams' store are of decided 
beauty. 

Fossils are very rare, but a somewhat earthy bed on Copper ridge, not 
far from Dickensonville, on the road to Osborn's ford, contains OrthU 
peetineUa, 0, lynx, Slrophomena altsmata and some bryozoans. 

The dips are almost regularly south of south-east on both Moccasin and 
Copper ridge until "within about seven miles of Osborn's ford on the latter 
ridge, where a north-westward dip is distinct. There is difficulty in deter- 
mining the structure along the crest of Copper ridge, because the rocks 
are deeply buried by the coating of decomposed material usually contain- 
ing brown hematite, and always of a deep red color.* At little more than 
a mile and a half from Osborn's ford the dip becomes very irregular, and 
the cherty limestones and calcareous sandstones are thrown into many 
and close folds, a condition which is continuous thence to considerably 
beyond the ford on the road to Guest's station ; but all exposures cease in 
the broad " bottom " at about half a mile from the ford, so that the rela- 
tion of the Knox limestone to the Lower Coal measures (Quinnimont) 
cannot be ascertained directly. 

The "Hanging Rock" on Little Stony creek, at about a mile from 
Clinch river, is a massive sandstone belonging to the Lower Coal meas- 
ures ; it dips north of north-west at between sixty and seventy degrees, and 
the thickness as exposed is not far from seventy feet. The rock contains 
some conglomerate layers, and it is said to be underlaid by coal. This 
wall is clearly at some distance north from the Clinch fault, as for not less 
than fifty rods below it the hillsides show great blocks of sandstone, and 
a somewhat indefinite exposure seems to show the sandstone in place. 

The '* blossom" of a coal bed was seen at the sharp bend of the road, 
one-fifth mile beyond the wall. The bed appears to be one foot thick ; it 
has shales below and a soft massive sandstone at a very few feet above. So 
far as exposed, the rocks have northerly dtp until the open space beyond 
Buckner's ridge is reached, where exposures show the dip to be south of 
south-east. Thence to the summit of this Powell-Stone mountain no expo- 
sures were seen aside from fragmentary exhibitions of shale and sand- 
stone. The broad, very gently undulating summit of the mountain is 
formed by a massive Quinnimont sandstone, fully ninety feet thick, and 
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varying greatly in color nnd glructure. It ia nlmost wlitle on lh« unwcKt 
ered Buriiicc, but mnnf pHrls conlnin bo mui^li iron as lo weather yellow 
■ considerable depth. Much or it Is very soft and readily hmtks 
into looBc sand. Many layers are conglomerate with pebblus seldom mi 
larger than a good'sizcd pea. and the sand covering The mounlaiti lui 
mit contains great numbers of these white pebbles. This gmit Bandsinai 
which in all probability is the "Bee Rnck." or topmost bed of the Loi 
Coal measures. Is almost Lorizonlal until witlita Hltle more than a mile 
Quest's river. Prom the summit lo ibat river no exposures wore fuand 
but just above Iho ford at 585 Teet, by barometer, below the li 
this rock Is shown in the riverbankdippFng north of norih-wei 
six and eight degrees. So the great Stune Mountain anliclinal has dltiUon. 
isbed wonderrully from Little Slonc gap, where the dip Is almost vertlOlitl 
un this side of ihc axis. 

Guest's station Is on Litrle Tom's creek on ilie road U> Olsdesvllle or 
Wise Court. House. Between it and Quest's river, the ex|)osure8 arc pnor 
and indefinite. A thick sandslone is shown at several ph 
station. The dips grow cenlier lieyond tiie slaiion and became inslgail|< 
cant towards Riiberls knob, a conspicuous hill hair a mile or so nortbwi 
This hill is capped by a thick sandstone wilU conglomerate layers, wbl 
Id (he hollons about its bAse, nearly 700 feet below the top, is a eotil 
which, exposed in Ite beds of nine, has supplied blacksmiths for balf 
century. The bed Is said to be not far from six Teet thick, and its pli 
Bcema to be near that of the Kelly or of the Tmbodea bed of the Powiell-' 
Biver seciloDS. 

On the pike lending to Wheeler's ford, variegated shales are shown *t 
barely half a mile from the slaiioadipping west of north at not quite seven 
degrees ; with liiem is a coiU btd. at which the " blossom " is shown at a 
little way beyond. The road is Imt litlle off the strike for some diaUni 
and soon rises lo a massive sandstone, under which the "blossoin 
thin coat bed is shown at the first summit. Exposures, however, i 
become indistinct as the road descends to a broad basin eroded by 
small branches of Quest's river. Here one should cross the axis of 
Btone Mountain anliclinal, but, though not nir from 0!iO feet below 
"BeoRock." on the crest oF Powell-Stone mountain, yet that mok ts 
reached, which shows a flattening of the arch at the rale of certainly n 
than IQO feet per mile. 

The Dry fork of Bull creek is reached beyond the next Bummit. 
exposures become as unsatisfactory as can well tie imagined. J 
blossom was seen near the summit, but thence only fragmentary c 
tions of cross-bedded or irregularly flaggy sandstones occur, which 
no definite measurements of dip. A southerly dip was observed al i 
places, but it could not be measured. At about a mile up the Dry 
■andstone is shown, thirty to forty feet thick, snmewbal eroas- bedded, 
containing small pockets of pebbles. Tile dip is distinctly notUiward 
Bull creek, where reached by the road, the dip being inSueaced hf 
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Clinch fault little more than half a mile away. This dip becomes gentler 
further up Bull creek, so much gentler that the following measurements 
obtained in crossing from Bull creek to Russell creek are probably not far 
out of the way : 

Middle Coal Measures, 

1. Sandstone 25' 

2. Shales 10' to 15' 

3. Coal bed blossom 

4. Sandstone and shale. 120' 

5. Coal bed blossom 

6. Sandstone and shale 100' 

7. Coal bed blossom 

8. Sandstone and shale to Bull creek 180' 

The intervals between these coals are very suggestive of their relation to 
beds on Powell river, but one is not justified in making identifications on 
BO slender a basis. 

Russell creek is reached by the road at little more than a mile from 
Clinch river. The dip at Mr. Dickenson's house is distinctly south of 
south-east. Mr. Dickenson digged coal on a little branch of Russell creek 
at about one third of a mile north from the road. The exposure is very 
indifferent, though it extends for more than fifty feet. Manifestly, the dip 
is considerable, and the coal is very much twisted. Prof. Lesley, in his 
notes on this region, regards this coal as the same with that mined north 
from Guest's station. 

Coal beds were seen between Russell and Whetstone creeks at 25, 85, 157 
and 205 feet above the former stream, and a compact sandstone with nests 
of very coarse conglomerate makes the summit. The dip varies from 
42 to 45 degrees on the Russell side of the ridge, but beyond the 
summit it diminishes rapidly, and is reversed at an i;iconsiderable dis- 
tance. Prof. Lesley gives a diagram of this hill in his memoir. Exposures 
cease soon after the summit has been passed, and no more occur until 
beyond the river, the abrupt wall of Knox beds shows that the Clinch 
River fault has«t)een crossed. The road reaches Clinch river at Kincaid's 
hole, whence it follows the stream to Wheeler's ford at the mouth of Lick 
creek. The river crosses the fault about midway between the two points. 
The ridge marking the course of the fault is cut a«7ay for some distance on 
both sides, but it quickly regains its height, and is very bold where cut by 
Lick creek at a little way from the river. The immediate line of faulting 
was not seen, but the rocks are turned up sharply on both sides, the Knox 
beds dipping south eastwardly at forty degrees, and a sandstone above the 
fault dipping even more sharply in the opposite direction. The limestones, 
however, are more contorted than the Coal Measures beds, for they are 
thrown into a succession of folds, one of which passes very near to Mr. 
Field's house, a mile north-east from Lick creek, where the dip is N. 40^ 
£. at 20 degrees. « 
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The road leading to Dump creek past the Harrold's Valley Baptirt 
Church lies south from the Clinch fault The afea of Knox limestone 
begins to narrow at a little way beyond the church, and a new line of hills, 
composed of Devonian and Lower Carboniferous, comes in between Um 
road and the Clinch river. These are due to the cross- fault, which onftes 
with the Clinch fault near the Gravel Lick road at Caney fork of Damp 
creek. This cross* fault is crossed by the Harrold's Valley road Just where 
it emerges from the limestone ridge upon the valley of Dump creek. 
There one passes at once to the Hamilton shales lying south-east from the 
Knox limestone and in contact with it. The width of the limestone area 
here is less than half a mile, and it decreases rapidly, for no limestone 
crosses Caney fork, and on the east side of that stream the Clinton (?) 
shales are in contact with the Middle Coal measures along the Clinch faulC 

A coal bed has been exposed on the Gravel Lick road at the mouth of 
Bee branch of Caney fork by Mr. A. Kiser. So far as shown, it contains' 
about four feet of good coal, but it dips at 55 degrees toward 8. d5^ 
E. The line of faulting passes very near this place on Caney fork, and 
near the mouth of Hurricane fork further east. Important developments 
of the coal beds have been made on Hurricane fork, where beds, answering 
to the Low^r Splint^ the Imboden, and an intermediate bed of the Powell 
river sections, have been opened. The thickness is reported to be greater 
than at localities on the headwaters of Powell river in Wise county. 

The Devonian rocks are well shown along both Dump creek and 
Caney fork, each of which flows for a considerable distance at the 
northerly foot of the Brushy ridge, lying between Caney fork and the 
river. The Chemung rocks are well shown on the road ft>llowing Caney 
fork, where they are more fossiliferous than at localities examined in the 
Holston area. Immediately below the mouth of Caney fork, Dump creek 
enters a short gorge through this ridge. The St. Louis limestone is reached 
above the store, the Vespertine apparently being absent. The exposure of 
the limestone and its associated shales extends for little more than 800 
feet. The New Garden fault is crossed in the ravine below the store. 
Thence to the river the road lies in contorted shales with occasional lime- 
stones, belonging most probably to the Knox group. 

The Knox limestones dipping south eastward at thirty to eighty degrees 
are reached at the mouth of Mill creek on the southerly side of Clineh 
river. The dip is very irregular and the steeper dips of the undulations 
are on the soutli easterly side. Tlie top of tho massive limestone is reached 
beyond the tirst mill, and the shales are shown just alM)ve. These hard 
limestones form a line of abrupt ragged hills, which are characteristic 
features of the Knox topography. Exposures along this creek are not suffi- 
cient to show the structure distinctly above Jesse's mill ; but the dip 
appears to be continuous southeastward. The Trenton marbles are reached 
near the summit between this and Little Cedar creek, where some of tliem 
are rcnmrkahly handsome. The clayey limestones marking the top of the 
Trenton succeed, and the southeasterly dip continues to wliere the road 
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crotses Little Cedar creek. There the dip k reTereed, and the same beds 
are shown in Lebanon. This is the Hoose and Bam synclinal, which, 
howeyer, is double as a second synclinal is crossed by the Fincastle pike 
at a little way east from Lebanon. The northerly synclinal is crossed 
again by Little Cedar creek near the second house north from the pike on 
the road leading to Nash's ford. Thence on that road the rocks rise regu- 
larly to the top of Copper ridge. The white chert underlying the marbles 
rises with the road to the top of the ridge, and its fragments in the deep 
red detritus cover the surface. This rock bears very close resemblance to 
the upper layers of the Medina, both in mode of weathering and in fhic- 
ture ; so that one unacquainted with the true condition might readily sup. 
pose Medina present along this line. The top of the ridge is a synclinal* 
or, if not, the rocks have no perceptible dip, for the fragments of chert are 
abundant along the road for half a mile. They characterize the crest of 
Copper ridge in Scott county. Brown hematite is abundant. It was mined 
forty years ago by Dougherty, who had a small forge on Cedar creek 
above Mr. John Stinson's house. Shales are exposed all the way from 
the summit of the ridge to Stinson's, where limestones are reached 
again. 

The shales of the Knox group are shown on the north side of Clinch 
river, at Nash's ford, where, though crumpled as badly as the lamins of 
gneiss or mica schist, they show no signs of metamorphism. The road 
from Nash's lord to the head of Robinson fork of Lewis creek crosses 
Thompson creek and follows Breeze fork of that stream to its head. 
This road barely touches the line of the New Garden fault, reaching it 
only west from the fork of the road half a mile from Lockbart's store on 
Bobinson fork. The line of the fault was not determined here within 
about one-fourth of a mile, as there seems to be some Lower Car- 
boniferous limestone which was not separated from the Knox limestone. 
The New Garden fault lies north Irom the road for two miles east from 
I^ockhart's store on Thompson's creek, but near the head of the fork next 
east from Breeze fork of that stream, the road approaches very nearly to 
the conglomerate ridge, fragments of the sandstone being abundant in the 
road thence for some distance. The fault line certainly passes very near 
the heads of the several branches of Thompson's creek. No coal occurs 
on any of these streams. 

The fault is crossed by the northerly branches of Robinson's fork of 
liewis creek at a little way from Lockbart's store. The limestones 
prevail up the side of Big Butt or Big Axe mountain, fully half way up 
from tlie store. The soft limestones have yielded to the action of the 
many streams forming the two forks of Lewis creek, so that here is a fine 
agricultural space, known as the New Garden. The structure is some- 
nf bat complicated, as appears from Mr. Squier*s note already quoted ; but 
the writer's examination was not made in detail, his desire being merely 
to supplement by a new reconnaissance the reconnaissance work already 
done by others. Robinson's fork follows a rudely eastward course, and the 
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lower cool bed of the QuiDDimont or Lower Coal raeuurealins been digged 
id ravines coming {rom the nortli. 

Limestone prerails along LenU creek to its moulh, and the great calca- 
reous aandslooes witli thia cberty beds so doscif tcRcmbling the wbit« 
MeUioa are well sLowo at the Clincli river, which is rmcbed nt Black'i ford- 
Tlie Tri^ntnn limestones are exposed nearlhelopof the abrupt bluff on the 
opposite aide or the river, and the marbles are shown immediately beyond. 
Soon one cornea to tlie House and Barn synclinal, which is deeper and 
brooder than od Little Cedar creek oear LebanoD. and holds at a little 
way east from this road the narrow Ilouse and Barn mountain with lis 
creator white Medina. Thb mountain is little mors than a mile and a 
half north Trom the Fincaatlu pike. The easterly side of the syncllua) i) 
very abrupt and the Trenton marbles are brought up before the pike is 
reM:hed at Itosedale, where one is in the red clays filled with IragmenU Ot 
white chert. J 

Ttie pike crosses the Eik Garden anticlinal at a few rods east from tb^| 
largo brick house lielonging to Btra. Smith. The exposures are somewhlSf 
indefinite in much of Elk Garden, as the beautiful region eroded by Cedar' 
creek is termed, and there may be more than one crest to the anticlinal as 
there are both east and west from this place. The disintegrated clayey ma- 
terial, carrying chert and occasionally brown hematite, prevails aloug the 
pike until very near the fork of the road leading to Saltville, so that details 
of structure cannot welt be obtained. But on the Soitvllle road, near Mr. 
W. A. Stuart's house, the south-easterly dip is prooouai'od tbou^jh com- 
paratively gentle, being only flfieeu degrees. It becomes undulatingjast 
beyond the next fork in the road, and for some distance the rocke are 
badly twisted. The Loi>p anticlinal, very well dell neil, la croaeed wttbia 
a little way north from the road leading to Saltville by way of Rich moun- 
tain. 

The marbles of the Trenton arc shown on the main road at the foot of 
the grade kading to Hayter's gnp, and Trenton fossils abound Just beyond 
the S-bend in the road. Thence exposures are very good along the grade 
all the way to the summit of Clinch mountain at Hayter'a gap. The dip 
is south-eastward, and varies from twenty to forty-tlve degrees : but there 
■re many potty eriiniplings of the red Medina, even the thicker and 
harder beds being folded closely upon themselves. The yellow more or 
leas fissile shales of the Hudson cannot be less than seven hundred feet 
thick, while the red mud bedsol the Medina cannot be far from four hun- 
dred feet. A fossiiiferouB layer occurs in the lower part of the red beds, 
but the fossils are not so good in weathered fragments as those found in 
Lyon's gap of Big Walker mountain. 

Hed Medina and Hudson shitles form the irregular terrace along the 
north siUeol the doubly- pointed mountain known at the west eitd as Little 
Bear town and at the east end as Short mountain. Tilts terrace paasea 
round the end of Short mountain into Ward's cove, where It is conltna- 
ooa with the bench along Clinch tuountalo ; tills ii oonapjcuoui in Tbomp* 






re, BOtl ia eooUauoua sloug Ricli moanlain to the gorgo or Plum 

In deaceoding from the crest of Clinch mouatala inlu the Thompson- 
"Wsrd core b; the TaEewell pike, one comes quickly to the red, yellow 
and gnyisb Bhalcs of the Hudson. The uloilrably engiueeted rood 
doubles OD itself again aud agiiin as it descends the abrupt slope until it 
Teaches the Trenton llmestonus only a little way from the toll*gate. The 

lUth-Msterly dip is veiy sharp Dear the Hummit, but dluiuiahes so thut 

it buyond the gate il is little more thaa ten degrees. A much mure 
'Iced decrease occurs beyond Ihe fork of the road near Sclmapp's sliop. 
three aail a half miles from Liberty. Thence for nearly a mile and a half 
the dip is barely perceptible, but at that distance the north -westerly dip is 
rery distinct, and it is especially marked where the road crosses the Dry 
fork. The Elk Oardcn anticlinal is reached near Liberty, and shows 
three potty folds on Its crest ; one near Hrs. Thompson's house ; a second 
Be»r Hr. Uarncs' house, and a third very near Liberty. 

Tb« syncllDal Just south from Mrs. Thompson's house holds Short moun- 
tain at the west and. at the east, so much of Rich mountain as lies west 
from the gorge oC Plum creek ; this portion, as seen from the Fincastle 
pike, appearing to have a synclinal structure. 

The House and Barn synclioiil is quickly bidlcsted on the road leading 
from Liberty to the mouih of Indian creek. The dip becomes abrupt on 
Paint Lick mountain, but good exposurta are few. White Medina is 
reached just below the summit, and at the summit is the southerly aiis of 
tile double House and Barn synclinal. This trough is deep but very nar- 
row, the width between the Medina outcrops being less than one-third of 
a niilo. Clinton is present ; fossil ore is shown near the road and many 
years ago it was mined in a small way at some distance west from this 
ruad. The south-easterly dip on the northerly side oi this trough is almost 
vertical. 

The road descends to the valley separating Paint Lick from another 
tiyncllnul known as Deskius mouatain, which la shorter and narrower 
tliHii Puiut Lick. The erosion in the valley has Just sufficed to expose the 
Treuton along the petty anticlinal, which Is reached and crossed where 
the rond flrat touches the little stream. The northerly or Dcsklns trough 
of the House and Barn ayocllnul Is very narrow here, for its axis is crossed 
l>eri)re the gap through Deakina mouulalo ia fairly entered, and there the 
first eiposure shows llie limestones dipping toward the sou 111- soul h-essL 
The Trenton beds aa eipoaccl in the banks of this stream dip ut from 
twelve to twenty degrees toward south-south east, except at one spot where 
a very abrupt and close anticlinal ia shown. The massive liniustooes of 
-the TrenMD are reached at the first fork of the road, aud Ihence alutost to 
.1 fork the road lies largely in the marbles. After turning toward 
river it passes into Ihe Knox and quickly reaches the lower ahaly 
Is. Lumps of brown hematite occur here. The dip becomes alee per 
■rd Clinch, being thirty degrees where the road first reaches the river ; 
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thence 16 the inotith of Indian creek it !• iiregnlar, Bometimes reAchiag 
fifty degrees. 

Clinch river cuts the New Garden fault in the bend opposite the month 
of Indian creek. The Knox limestone is on the sontherly side of the fiaalt 
with the Lower Carboniferous shales in contact with it. On Middle oreek, 
these shales are reported to extend to vcnr near the coal mloea. The 
Stony Ridge fault develops quickly, for the Deyonian and the Lower Car- 
boniferous are well shown on forks of Indian creek between the New 
Garden and Stony Ridge faults. The road leading lh>m the moath of 
Indian to Baptist valley lies in the shales to Low's fork of Indian, about 
four miles from mouth of Indian. On Low's fork one comes quickly to 
the Lower Carboniferous limestones, many of which are fbll of well-pre- 
served fossils. The bottom of the group is reached at the main creek and 
the Chemung sandstones with Produeiella and Spirophytcn are ezpoeed 
just be^'ond on Laurel fork. The old Christian coal fRUMf on Laurel foric 
are nearly' two miles from the Baptist Valley road, and are in the Lower 
Coal measures or Quinnimont group. The main fork of Indian creek, 
rising near J. B. Young's house in the '* Sinking Waters" region, flows 
for most of its length through the Lower Carboniferous beda^ though 
occasionally passing over to the Chemung. Very fine specimens of Aii- 
trtmiien^ Tmbratula and AthyrU have been obtained here. 

The road following Indian creek to its head crosses the summit to Dry 
fork of Sundy river, reaching that stream at al>out two miles below the 
Ga[i store on the Baptist VuUcy road, the distance being measured along 
the stream. The course of this stream is very irregular, and often follows 
tlic strike of tlic beds for a considerable distance. The Devonian rocks 
are exposed at a little way below where the stream was reached, but no 
details were obtained respectini; them or respecting a limestone which 
was seen at nearlv a mile further down the stream. 

The Stony Kidge fault is reached at three and a half miles from the Gap 
8tr>re or one mile above the mouth of Dick's creek. There a thick bed ot 
sandstone Ijelonging to the Lower Ctml measures is shown at the roadside 
dippin;; at a very high angle, while at a few rods further down, but on 
the opi»osite bank, D. G. Savers once opened a coal pit. These rocka con- 
tinue to th(> mouth of Dick's creek, beyond which no observations were 
made along tliis stream ; but the writer was informed at the mouth of that 
creek that no limestone occurs on the Dry fork between that place and 
the Slate line. The limestone certainly makes its appearance within a 
very little wav east from the Drv fork. 

The road to Crockeii's cove leaves the Drv fork at Dick's creek and 
turns from the creek northward within alnnit a mile. Tlie Lower Car- 
boniferous ImmIs are reached at about three miles from the mouth of Dick's 
cnek. Tlie limestones form a high ridge, only three hundred feet lower 
than tlie Stony ridge, made up ot* Quinnimont sandstones. The whole 
strip of Coal measures, fronting on the Stony Hidgc fault, is not more than 
a mile wide. The strip of limestone and Devonian gives the cove, a pli 
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t llirle vnlley, which is CTldently continnoua geological!}' vriih Abb's 
iOtfj, but ie «p|>Hrai^d from it by a lifgli divide. Siooy ridge liepnniics it 
i Abb*s rnlicy from Wrigbi'i! valley. The linieelone siriii is very nnr- 
w a» Ui» dip ie abrupt. The Abb's Valley fault passes but a little way 
b fW>m thi; fork of Ibe road io Ibe cove so that eoal bed* are aicifMible 
B thorl disISDCO oa t.bnl aide. 
rCroasing Slony fidge Iroin Crot-ketl'a coTe one cooieH lo C&vlll's creek. 
expoBDrcs are nol very clenr aod Ihe line of the (jtony Ridge fiiuU 
nt seen. The New Garden fault Is crossed very near Ibe forks of 
r tJnrllt's creek in WrigLfs valley. It barely fnils to show some Coal Meas- 
ures rocks OD its northerly »ide. From the lino ol this fault to Jeller»on- 
vilto on the Fiiicnslle pike, tliu only rocks eipoacd belong lo the Enox 
and Trenton groups. All exposures cense soon afler Caviit's creek baa 
been pusBed. so Umt Ihe conditions in llie House and Bnrn synclinal 
along this road are wholly concealed. Tlie southerly aide of the synclinnl 
is shown at JelTersonville with the slialy beds of the Trenli'D hIiilosI vur- 
ticat. The dips grow gentler as Ibe beds ascend Ihe ElkGanicnunliclioal. 
which tlie pike crosses at about four miles east from Jcfl'ersonville nl n 
school-house btyond the woolen mill. Thence the dips are coniparatiivly 
gentle on both sides ol Ibe axis. 

East Itiver mouolain, lying north from the pike and eilending csst- 
ward til New river, is held in the llouse and Barn syneliniii, and evf. 
denily answers 10 Paint I-itk niouniuin further west in the ssme iniugh. 
Northward from it are two others, very shun ridges, both evidently 
Hedina-capp«d. Tlicse were not examined. East Itiver mnunlsin ia 
clearly double, made up of two synclinals, the structure being \ieible 
from the Fincaslle pike, but belter from the summit of Rich mouninln. 
The dip ij very abrupt in eaeh of them and Ihe Medina stands in nlniosl 
vertical walls. The thickness of Clinton cannot fwl lo be insignificHnl. 

The Plum Creek gap through Itich mounlaiu passes, in all prohubillty, 
very near llie end of the synclinal holding Medina, for at but a short dis- 
tance fur1h«r east the mountain is only Ibe noriherly side of ibc synclinal 
between the Elk Qarden nnd Burk's Unrden anticllnals, The red Medina 
is well shown on the nortlieriyside of Rich mountain along ihe road lead. 
!ng to Biirk'ii Garden and the white fttedina is reached at tlie summit, 
where It is dipping south-eustwatdly at 40 degrees. The Clinton shalea 
are reached at once and fmgmculs of the fossil ore are shown in Ibe Toad, 
Thedipisreversedaliilitile way down the slope and fora short distance 
la Tei7 abrupt \ but it dlminlsbes so. that ul the mouth of Wolfircck gap 
Mugh Oardou mountain the dip on ihcnunliet-ly side of the Buik'sUar- 
^kDllclhial Is IwrclySlt degrees. While Medina forma a floe clifFon 
^■tdeeof the gap, while the hnrder rocks of the Clinton are shown at 
tt moulli. Citnton beds underlie Wolf Creek valley between Garden and 
h mountains. 

KTbe dip iscrenses abruptly within Burk's Garden, the Trcnion shales 
wing 40 degrees north west. Few exposures were observed in this "gar- 
i^oc. AMF.ii rnii.oi. soc. xxii. 118, t. pmsTKn u.ikch (I, 1885. 
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den ;'' the surface is gently undulating and is coYered with a deep Boil. 
This is a beautiful cove, precisely similar in type to the anticlinal ooves 
occurring so frequently in the regions of Pennsylvania, bordering on the 
Great Valley. The wall of Medina, 'with iu terrace of Hudson and red 
Medina, is unbroken save by the narrow gap through which Wolf creek 
passes. 



V. THE SALT AND GYPSUM DEPOSITS OP THE H0L8TON 

VALLEY.* 

The salt and gypsum deposits found in the vicinity of Saltville. and at 
several other localities eastward along North Fork of the Holston and its 
tributary, Cove creek, possess great economical importance and scientific 
interest. 

A basin of remarkable beauty at Saltville extends on both sides of the 
Saltville fault, having been eroded in hard sillcious beds of the Knox on one 
side and in the Lower Carboniferous shales on the other ; the length is not 
far from one mile. The narrow westerly portion, drained by a stream 
rising in the Knox hills and flowing to the North fork of Holston, is sepa- 
rated by a well marked divide from the principal basin, which, within the 
memory of some of the older settlerH, was occupied by a lake ; now, how- 
ever, it is drained by a little stream which flows to the river. The salt 
works are in the larger or eastern portion. 

The character of the rock on the divide is well shown in the railroad 
cut about one-fifth of a mile from the railroad station and almost directly 
behind Mr. Kobinson's house, where it is a conglomerate of red to blue 
clay, sandatoae and large fragments of the chert or cherty sandstone of 
the Knox group. These are cemented by more or less crystalline gypsum. 
Remains of Mastodon were obtained in this cut, which were deposited In — 
Emory and Henry College, on the Norfolk and Western Railroad, eigh 
or nine miles from Saltville. Tliis conglomerate, which is nearly lOO fee 
thick in a shaft sunk by Mr. Robinson just north from the railroad, 
been eroded from the larger basin as well as from that portion lying wes 
from the divide ; no trace of it occurs elsewhere in the neighborhood. 

Gypsum is mined in large quantities by Mr. Robinson immediately wes 
from the divide. It is reached at but a few feet from the surface, clearl 
has a covering of blue clay, and exhibits many seams of red clay, wh 
are sometimes so extensive as to injure the market value of the gypsum. 
Tlie rock in the large excc'^vation appears to be without dip and most of the 
material is saccharoidal. comparatively little crystalline gypsum havin 
been seen b}' the writer. Tlie presence of gypsum on the divide, unde 

♦I am undor very msiterliil obligations to Mr. W. MaBSCiI white and Hon. C.-— ^ 
T. Sinitli, of SultvUle, for aRslstance in gathering Information respecting th 
salt and uypsuin deposits. Mr. Miisselwhlte, who bad change of the borln 
operaiiouH in the vicinity of SaltvUie, RcnerouKly placed all of his reaulU atm, 
disposal. 
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lODglomerst«, has been Ailly proved by Mr. Robinaon, who took ovii 
!■ quantities Trnta a shaft 125 feet deep. A large luasK eocased !□ dnj 

n Mhftualed on this property. Senms of indurated blacli cliiy are Dot 
uncommon here and nccosiounl fragments of aandatone have been seen, but 
no fragments of lliuestoae are reported. Borings made on Mr. Robinson's 
properly were puslied t» the depth of 000 feet without reaching bedded 
rock. Sally material was obtained at 400 feet, but as ihe boring wm dry, 
tirine was wanting and no aileniion was paid to tlie sail. After passing 
through the cODglonieritte and the underlyiug blue clay, the drill pierced 
only gypsum and red clay, 

Crosaing the divide from the Robinson works, one comes to the Salt- 
works, whose interesting history would be out of plaice here. Many yean 
ago a shaft was sunk in search of salt. It passed through 30 feel ol blue 
clay and then 193 feet ot red clay and gypsum, reaching at 215 feet 
abund&nce of rock salt associnted with red clay and gypsum. The supply 
of brine proved inaufScient and *fter a number of yearn a well was horod 
ftla distADCe o( a few yards. A large body of water was struck In this at 120 
teel trora the surface, which immediately rose to within 40 feel of the 
well-rurb. By advicivof Mr. Musselwbile. the shaft was connected with 
tlie new wdl by means of a tunnel passing through the Raltrock, so that 
DOW all pumping is done at tlie shaft and the supply of brine is apparent- 
ly inexhaustible. The curb of the well is approximately 4-'> or SO feet 
above tlie nolslon crossing, one-fourth mile beyond the end of tbe rail- 
road track, so that the almost constant level of water in the wells la prnc- 
llctilly the same wiih that of theHolsion bed. This great body of water 
in flowing through the rocksalt becomes almost saturated. BO per cent ; 20 
gallons yield one bushel and there appears to be a minimum of bitter 
waters. Tlie salt when taken from the pana is permitted to drain over them 
lor an hour or two ; ll is afterwards thrown into bins where the drip. 
ping coutinuea for several weeks. Tbe salt ia then dry and no longer 
affected by atmoapheric conditions : no re washing ia necessary. Of course, 
tUe brine is aalumled with gypsum, which is precipitated upon the pans, 
forming a crust UHUally spoken of as "roek salt." This deposit, contain- 
ing not a little salt, accumulates rapidly and adheres so closely to the pans 
tLat the labor of removing it adds much to the cost of producing lite salt. 

The saltrock is at little more than 200 feet from the surface al the well, 
Mr. W, A. Stuart, President of the Hohton Salt and Plaster Co., sUIea 
tbtt the salt continues to a depth of ncdrly (100 feet. 

The Pierson Plaster Works are on the Iloiston at nearly Ave miles east 
from Sallvllle. These are idle, but they were worked vigorously for mors 
than Ave year? and the excavations were carried to tlic depth of 60 feet. 
Tbe deposit is in the broad river " bottoiu," and everything points to con- 
dltioaa Biinilar lo those noaa al Baitviile, The soil is underlaid by blue clay 
which, wliercvcr examined, rests on gypsum, its thickness lieing upproxl- 
mat«ly 12 feet. Nu deep borings have been made here to determine the 
rertical eileat of the deposit, Oypsum was once quarried directly under 
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a bluff on the opposite side of the rfver on the Miller fkrm, but the pits were 
full of water when the locality was visited, ro that no infonnation could 
be obtained respecting the relation of the gypsum to the bedded rocks. 
On the Pierson place, the gypsum rests on the shales and lower limestones 
of the Lower Carboniferous. 

Explorations for gypsum and salt were made on the Taylor turn at ten 
miles above Saltville. Here again is a broad river "bottom," very simi- 
lar to that at the Pierson place, five miles lower down the river. A deep 
shaft or boring was made here ; gypsum was reached under the blue clay 
at a few feet from the surface and some salt was found first at about 300 
feet from the surface. The original "bottom" evidently continued on 
the north side of a low hill, for there at some distance above the road gyp- 
sum has been obtained. The Saltville fault passes through this property 
and the gypsum appears to be on both sides of it, so that It rests on the 
calcareous sandstones of the Knox and on the calcareous shales of the 
Lower Carboniferous. 

Buchanan's Plaster Cove on Cove creek and its tributaries is nearly six 
miles further east. It lies north from the road leading to Sharon Springs 
and occupies a broad "bottom" on Cove creek, whence it is continuous 
over a low divide to the "bottom " of a tributary stream on the adjoining 
farm. The earliest pits were sunk on Cove creek "bottom," near Mr. L 
H. Buchanan's former residence. Many shallow excavations were made 
in order to obtain plaster for agricultural use and a shaft nearly 600 feet 
deep was put down by Mr. Buchanan to ascertain how much gypsum he 
owns. This shaft passed through only gypsum and red clay and stopped 
in that material. The red clay appears to be in comparatively small 
quantity. As at the other localities the soil rests on blue clay and gypsum 
has been found everywhere on the "bottom." A little drain comes down 
the hillside, its channel-way eroded in Vespertine shales which are ex- 
posed on both sides ; gypsum occurs at its head and no doubt is continuous 
with the main mass below. 

The "bottom " ends at the foot of the Vespertine ridge, nearly a mile 
from the Sharon Springs road ; but a low divide separates it from a tribu- 
tary which enters Cove creek at about one-third of a mile below Mr. 
Buchanan's present re$^idence. The rise on this divide is gradual and a 
narrow strip of gypsum has been traced over it in a succession of pits. Some 
exceedingly impure limestone is shown at a little distance from the gyp- 
sum, but the latter evidently rests on the Vespertine shales. The stream 
rising on the other side of the summit flows over the shales into the next 
farm where it has a broad "bottom." Mr. Buchanan has digged gypsum 
at the vcr}^ head of this stream and the work continues down the stream. 
The quarrying has been conducted in a very wasteful manner on the next 
farm, where a great numl)er of shallow broad pits sufiiciently show the 
enormous amount of gypsum present. Blue clay, oflen very tough, 
everywhere overlies the gypsum and at several pits seems to enclose it. The 
deposit ends on this stream at somewhat more than a third of a mile fh>m 
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Cove creek, and all of it is north from the Saltville fault, so that it rests 
wholly on the Vespertine shales. Mr. Buchanan states that gypsum has 
heen digged in very considerable quantity at the road, where this stream 
enters Cove creek. That gypsum rests on Knox beds. How extensive it 
is has not been ascertained. 

No investigations have been made here with a<view to the manufacture 
of salt and no notes were taken respecting the depth at which salt was 
first found. Mr. Buchanan's shaft is now full of water and no examina- 
tions can be made. There is, however, no room for doubting the occur- 
rence of salt there in the deeper portions. Mr. Buchanan says that the waste 
material, clay and impure gypsum, was thrown into heaps, to which cat- 
tle and sheep resorted, licking them with great avidity. The gypsum is 
mostly saccharoidal, but there is a good deal of crystalline also. As the 
latter clogs the mill in grinding it is much disliked and is thrown aside as 
worthless. Much lies in the waste-piles on Mr. Buchanan's farm which 
would be excellent for collections. 

Mr. Musselwhite states that no gypsum had been found east from this 
cove on the road to Sharon Springs, and that no gypsum has e\er been 
obtained in the Rich valley which follows the northerly foot of Big Wal- 
ker mountain. 

Eesume. 

Such are the details obtained either by personal observation or by care- 
ful inquiry of those who are familiar with miitters no longer open to ex- 
amination. The facts with reference to the occurrence of these gypsiferous 
deposits may be summed up as follows : 

First The gypsum deposits are not beds of Carboniferous or Cambro- 
Silurian limestones changed into gypsum. 

Second. These deposits occupy deep basins, which have been eroded in 
Lower Carboniferous shale or limestone, or in the hard, slightly calcareous 
aandstones of the Knox group. In at least two localities, branches pro- 
trude from the main body into drains or ravines, so that the horizontal plan 
resembles somewhat the splash made by throwing soft mud against a wall. 

TMrd. The character of the deposit is wholly independent of the rocks 
on which it rests. 

Fourth, The gypsum occurs in irregular masses, encased in red marly 
clay, which penetrates the gypsum to a variable distance ; there is less of 
this clay in the eastern basins than at Saltville. 

Fifth, At a variable depth, salt occurs with the gypsum, and this salt 
contains very little of iodides or bromides. 

Sixth. Blue clay overlies the gypsum at all loctilities yet examined. 

Seoenth. No fossils of any sort have been found thus far in the gypsum, 
its encasing red clay, or in the overlying blue clay ; but. just west from 
Saltville, a conglomerate, cemented by gypsum, occurs, in which remains 
of MdBtodon, have been found ; this overlies the blue clay, and encloses 
many fragments of both blue and red clay. 

Eighth. These gypsiferous deposits occur in the vicinity of the Saltville 
fault. 
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Age of these DepowU. 

The basins occupied by the gypsum deposits are very deep, extending 
more than 600 feet below the present surface at Saltyille ; more than 400 
feet at ten miles east from Saltville ; and more than 600 feet below the snr* 
face in Buchanan's cove— those being the depths to which exploration 
has been carried at the several localities. These basins must have 
been eroded at a time when the continental elevation was greater than 
now or when the drainage was in a very different direction. It may be 
suggested that they are great "sinkholes." similar in kind to those 
which occur so commonly in limestone districts. But there is no proba* 
ble outlet for waters eroding caverns at more that 600 feet below the 
present drainage lines ; more, the limestones are too far under Pearson, 
Taylor and Buchanan for their removal to have much effect The gypsum 
at those localities rests on Vespertine, between which and the nearest 
limestones the whole Devonian, Silurian and the upper part of the Cam- 
bro-Silurian intervene. 

Nothing has been obtained going to show when these basins were 
eroded. The extent of erosion prior to their formation was very gitet, 
for the Coal measures, Lower Carboniferous, Devonian, Silurian and much 
of the Cambro-Silurian had been removed from the upthrow side of the 
fault — a very gradual process, as gradual possibly as that by which the 
fault itself was produced. But nothing can be predicated on this. Geo- 
logically speaking, the time required for the removal of 10,000 or 12,000 
feet of rock is comparatively short, as abundantly appears from the enor- 
mous erosion done in the Colorado area since the later Tertiary and on the 
Canadian plains of New Mexico since the later Pliocene, where a greater 
amount of rock has been removed during a period probably no longer 
than that during which the great faults of Virginia were forming. 

One might at first suppose that the blue clay may eventually afford some 
clue by yielding fossils. It immediately underlies the Quaternary con- 
glomerate of the Saltville basin and everywhere rests on the gypsum. 
But certainly it was not formed at once after the gypsum ceased to be de- 
posited. The conditions observed on the Buchanan and Taylor properties 
show that n very considerable thickness of gypsum had been removed by 
erosion before the blue clay was deposited ; possibly more than 100 feet, 
the strings or branches of gypsum protruding into the little ravines being 
remnants which had escaped erosion. In every instance, the •blue clay 
rests on eroded bosses of gypsum and does net invade the deposit to a 
depth of more than a few feet, the investing material being the red clay, 
which clearly has a different origin. It is sufficiently evident then that a 
gap'exists between the close of the gypsum-making and the beginning of 
the cluy deposit that positively prevents any linking of them together. 

But the amount of the erosion and the general relation of the gypsum 
to the blue clay, with the relation of the latter to the Quaternary conglom- 
erate, suggest that the gypsum is not older than the Tertiary ; until some 
fossils have been discovered, however, the question of age must be re- 
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undelemilDed. Foggils may ho present and tnAy have been oTer- 
iked by tbe workmen ; examinnIionB by geologists bsve been of the 
lOit casual sort, io iL&t the slalemeDtg respecting absence of fosHils are 
necesssrilf of no positive value. Capellini'a studies in the Tuscan de- 
postts, fts well sa elsewhere in Itnly. benr this statement nut : for after the 
nd ile HSsociated marls had been pronouoced n on- fossil iferous by 
autiiy geologiatB, an extensive fauna was diacovered, which he has de- 
acribed and illustrated in his d 



Origin of l/ieit Depo»iti. 

60 long as these deposits could be regarded as of Lower Carboniferous 
or CatnbrO'Bilurian age, there seemed to be little ditllculty in accounting 
for them as beds of limestone changed by the action of acid springs or aa . 
beds of gypsum actually deposited us such fhim the ocean waters. Im- 
probable OS Ibe former eiplanalion might appear in this region where sul- 
pbnrouB springs issue in many places from limeslooe without linving any 
gypeum in The vicinity, yet it is altogether possible, for Cspellini* tells of 
Instabces near Cervaro in Naples, where, by the action of hot sulphur 
BpringB, nummulilic limestone has been converlect from crystalline into fib- 
rous gypsum, containing sandy veins and semi-opal derived from silica o( 
the nnmmulitea. Occasional masses of unchanged limestone were seen 
there, doubtless owing their preservation to some difference in composi- 
tion. 

The other method of accounting for the beds is even more readily to be 
received. Newberry lias shown for a part at least of the Salinaf gypsif- 
erotu deposits tliat the gyitsum was most probably deposited as such in 
lagoons, and the writer has described beds of saccharoidal t gypsum de- 
posited as such ia the Carboniferous and Triasalc of Colorado. 

But this deposit belongs not to any regularly bedded series, so that some 
Other explanation must be sought. Any suggestion of deposit fVom sea- 
water must be set aside at once fur the deposit is fully 1700 feet above tide 
and there is practically no bltterwater in the brine at Bnltville. We have 
toexplain the occurrence of gypsum, rocksalt, red marly clay; the gypsum 
OflciuTliig in great amygdules at 1700 feet above tide, in the vicinity of a 
great fault, and with many sulphur springs siill active in the region. 

The general mode of occurrence is very lilte that of [he Permian de- 
posits near Reconro in Venice, as described by Taramelli.^ 

The gypeum is in amygdules of great size, accompanied by pale sandy 
marl, looking like volcanic ash, but distinctly calcareous. Capellini| in his 

• ObpbIIIhI- Arlnnn e dlnloml. Ceunl Oeolnglol sulle Valle dell' tJQta, etc. 
Hen>. dell' Accod. dl Boloifns, 1809, pp. 16 et seq. 
t Newberry. Report of the Goologiniil Hurvey of 
IStevaason. V. 8. ExplDrutlons west of the lUUtb 
SN. 

ITarMnelll. QeoJogIa drile Provluele Veuete, l)«2, pp. sg^t 1^(1. 
, ] Oapeillnl. Im rormnilone GeBsoBa di CaHtelllna MBrlttlma. Hem. A.coad. 

^^1. dl BoloKiB, LitT<, pp, 10 et leq. 
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interesting memoir on the gypsum depoeits of Castellina M&rittima tells of 
conditions very similar. The amygdules of gypsum are of large size, and are 
associated with marly gray to yellow clays. He ascribes the formation of 
this gypsum to the action of sulphur springs on calcium carbonate held in 
solution ; so that the carbonate was changed into sulphate and deposited aa 
such in the littoral lakes of the Middle Miocene. Dr. Newberry, on the 
authority of Dr. J. M. Locke, has informed the writer that something very 
like this is going on in Lake Utah, where the calcareous wash from the 
Wasatch mountains at the east meets the pyritous wash from the Oquiah 
range at the west, so that calcium sulphate is depositing in the lake. 

The origin of the Holston gypsum is to be accounted for in some similar 
way. Several deep basins were occupied by lakes ; that of the Baltville 
basin received not a little calcareous matter from the Lower Carboniferoua 
beds forming its northerly shore, and some doubtless was received (tom 
the wash of the Enox beds on the southerly shore ; in the basins further 
east the calcareous matter derived from the wash should be far Inferior to 
the argillaceous matter. But the composition of the gypsum shows lus of 
the red clay at Buchanan's than at Saltville. The principal source ai the 
calcareous matter must be looked for not in the wash from the shores, but 
in springs. That calcareous springs can produce deposits as extensive as 
those of this region is sufficiently shown by the extensive deposits around 
many of the springs at the far West. The calcium carbonate in solution 
would be converted into calcium sulphate by the sulphurous springs also 
issuing from the fault, and the gypsum would be deposited as such. 

The red marly clays were derived from the wash, and are more abund- 
ant at Saltville, where the soft red shales at the top of the Lower Carbo- 
niferous are fully exposed on the northerly side of the basin. Undoubtedly 
not a little of the gypsum is derived from this wash, but, comparatively 
speaking, the quantity must have been insignificant Had the basins been 
very large, such as that of the ancient Lake Lahontan, so well described by 
Mr. L C. Russell,* the detrital material would have been dropped at the 
shore, and the calcareous matter would have been deposited by itself in 
the middle of the lake ; but the Holston basins are very small ; the region 
is one which always had a great rainfall, so that the wash of sand and clay 
would be very considerable. The amount of foreign matter and its distri- 
bution in the gypsum are conclusive. The sodium chloride must have 
come from springs and it may have been derived from the great sand- 
stones under the valleys. Whatever was the source, the supply appears 
to have been cut off at about the same time throughout the whole region, 
for the top of the " saltrock " is reached at 215 feet at Saltville and at 300 
feet in the Taylor shaft or at approximately the same absolute level. 

Cafici, in his observations of the Sicilian gypsiferous deposits, and Ca- 
pcllini, in his studies of the Tuscan deposits, find evidence of alternating 
periods of activity and quiet in the springs ; for the fossiliferous shales 

• lUisRell. Sketch of the Gcol. IliKt. of Lake Lnhontan. Third Annual Report 
U. 8. Geol. Surv., 1881, 1882. 
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and marls occur between the gypsums. The opportunities for examina- 
tion in the Holston region are so limited that one cannot determine 
whether or not any such variations in activity of the springs occurred 
there. 



Note. — The map accompanying this memoir is based on the old State 
map as used by Mr. Boyd in his Resources of Southwest Virginia, but 
the scale has been changed and a number of alterations have been made. 
It is still very inaccurate, but no better map is in existence, t have to 
acknowledge the courtesy of Maj. Powell, Director of the U. S. Geologi- 
cal Survey, and of Mr. Gannett, Chief Topographer of the Survey, in 
supplying photographic copies of the unfinished maps of the region. 
These have afforded real aid in working out the geology at localities where 
the other map had led me into serious error. 



Some 27bte$ Bupecting MeiamorphUm. By John J. Stevenson, Professor of 
Geology in the University of tits City of New York. 

(Read btfore the American Philosophical Society, December 7, 188 J^) 

I have gathered together in this paper a number of notes made from 
time to time respecting the efiect of certain agencies, which are regarded 
QBoally as especially active in inducing metamorphism of rocks. 

Effect of proximity of Metamorphosed Rocks, 

The following section was obtained on Four-mile creek, a stream enter- 
ing South Park, Colorado, fh)m the west ; the rocks are Siluro-Cambrian : 

1. Limestone, much altered. 

2. Conglomerate and quartzite, imperfectly exposed. 

8. Concealed, with occasional outcroppings of quartzite. 

4. Quartzite. 

5. Limestone, arenaceous, somewhat changed. 

6. Sandstone, unchanged, light gray. 

7. Sandstone, unchanged, shaly partings, dark gray. 

8. Sandstone, slightly changed with layers of unchanged 

shale. 

9. Sandstone, somewhat changed, very micaceous, dark. 

10. Quartzite, mostly white, lines of cleavage distinct. 

11. Granite and gneiss. 

The total thickness of section is not far from 350 feet. A structureless 
quartzite rests on the Archaean, but above that the degree of change di- 
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minishes to the top of No. 6, that and the underlying stratum being wholly 
unchanged, so far as the eye could determine ; aboye these the change is 
distinct, for Nos. 2, 8 and 4, are perfect quartzites so far as they are ex* 
posed. The agent which can convert sandstone into structureless quartz- 
ite does not suffice to effect much change in limestone, for the limestones 
of the section are rendered merely brittle, there being no trace of crystal- 
line structure. 

Rocks of the same age at the head of West Fork of Taylor river, also 
in central Colorado, show a somewhat similar condition : 

1. Quartzite, black. 

2. Quartzite. 

8. Shales, somewhat arenaceous and al^lost unchanged. 

4. Quartzite, structureless. 

5. Sandstone, little changed. 

6. Quartzite, on top completely changed ; middle, the change 

is slight ; but at base the quartzite is structureless. 

7. Granite. 

The total thickness of section is not far from 250 feet. The conditions are 
more marked here than in the previous section, for in No. 6, which appears 
to be a continuous mass, the change is least in the middle. No. 5 is a 
thick stratum lying between thicker ones, which have been wholly 
changed, yet it seems to be wholly unchanged. 

The unchanged rocks in each section are more or less argillaceous. 

The Cretaceous rocks in South Park, Colorado, show some interesting 
differences, though the conditions appear to be precisely the same. On the 
west side, where the South fork of the Platte river breaks through a low 
ridge, the sandstone and conglomerate of the Dakota rest on gneiss and 
show no evidences whatever of having been subjected to any metamorpho- 
sing agent ; on the east side near the Sulphur Springs, the same beds are 
found in the same relative position, but entirely changed, the conglomerate 
being converted into remarkably beautiful quartzite. The Colorado lime- 
stone on this side has been changed in color and it breaks along well de- 
fined planes. The Dakota beds are shown west from the main divide at 
the junction of Taylor and East rivers, where they are resting on gneiss 
and arc wholly unchanged. 

The Carboniferous rocks rest directly against the Archaean at the head 
waters of the Purgatory river in Southern Colorado, but no evidence of 
metamorpbism appears there, which is perceptible to the unaided eye. So 
also on Cebolla creek, a tributary to Mora river in New Mexico, limestone 
of Carboniferous age is seen resting on granite and wholly unchanged*; but 
on Manuclitos creek, only a few miles away, the following section is 
shown : 

1. Sandstone and shale, wholly unchanged. 

2. Sandstone becoming quartzite below and passing imper- 

ceptibly into 
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8. SiliciouB limestODe, which can hardly be distiDguiBhed 
from qnartzite by mere optical examination. 

4. Concealed, 25 feet. 

5. Gneiss. 

The total of the section to the gneiss is about 140 feet. The same section 
is exposed by a fault at not more than a mile further down the stream, but 
no traces of change appear. 

I^eet of I^e$9ure during FUeaHon, 

The stratigraphical disturbance in the vicinity of Rock creek, a stream 
flowing amid the Elk range of central Colorado, is extraordinary. The 
structure was worked out by Mr. Holmes of the U. S. Geological Survey, 
whose discussion of the matter is one of the best relating to complicated 
stratigraphy. 

In 1878, the writer made a section across this strange fault-fold. 

Beginning at the mountain top on the east side of the valley and de- 
scending towards the stream, fifteen strata of sandstone and limestone 
were found, all wholly unchanged ; the sixteenth in the series is a slightly 
altered sandstone, while the seventeenth and eighteenth are thick sand- 
stones, for the most part unchanged, but embracinii; thin layers of quartzite. 
Below these are the Cretaceous shales, in the middle of the fold, along the 
synclinal, but wholly unchanged. 

Beyond the stream the rocks are all changed to some degree and the 
succession is : 

1. Quartzite, structureless. 

2. Quartzite, imperfect. 

8. Silicious limestone, unchanged. 

4. Quartzite. 

5. Concealed. 

6. Quartzite. 

7. Shale unchanged. 

8. Gypsum, anhydrite. 

9. Limestone, shaly, unchanged. 

10. Quartzite. 

11. Gypsum, anhydrite. 

12. Sandstone, somewhat changed. 

18. Sandstone, much more changed than the last. 

14. Gypsum, anhydrite. 

15. Quartzite, showing no trace of lamination. 

16. White quartzite. 

17. Quartzites alternating with thin limestones; former wholly 

changed ; the latter almost unaffected. 

18. Limestone, wholly unchanged 

19. Quartzite wholly changed. 

There are no great dikes here, nor are the beds very near the Archaean 
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rocks. The length of the section as given is not fiur Orom 1100 feet. 
extent of cliange increases with the distance from the median line of 
fold. 

A fact observed here is very worthy of note. One of the coaglome 
sandstones of the section contains fragments of Qaartxite soznetimes 
sembling the Silurian quartzites seen elsewhere, but oftener resembl: 
the Carboniferous quartzites of the vicinity. The age of the fhigmen 
is unimportant in this connection ; it suffices to know that the metamo 
phosis htid taken place before the conglomerate in which they occur wi 
formed. On Eagle river, not many miles eastward from Rock creek. 
Carboniferous conglomerate contains fragments of Siluriiin quartzlteea: 
the unchanged Carboniferous rocks rest on the wholly changed Sil 
rian beds. It appears hanlly probable that anything connected with d 
turbance or folding of the rocks caused the metamorphosis of the earli 
beds, for there certainly was no upheaval or serious disturbance betwee 
the close of the Silurian and the Carboniferous, as the two series are co: 
formable, though the succession is far from being complete. 

The Dakota sandstones arc almost wholly metamorphosed into qu 
ites along the Conejos trail, which crosses the San Juan mountains fro 
Tierni Amarilla in New Mexico to Conejos in Colorado. The most of 
is a structureless quartzite. Along the same trail, the Triassic beds 
metamorphosed. 

The Dakota sandstone is quartzite on the easterly slope of the Sangre d 
Cristo mountains in Southern Colorado. 

But in many instances the severest twisting and plication appear to haTi 
been without any influence whatever. Tlie Dikota is turned on edge an< 
often tUulted tor a long distance along tiie easterly foot of the Culeb 
range of mountains in Southern Colorado and Northern New Mexico, bu 
it shows nochani^o anywhere except where, for a little distance, it lias bee 
alTected by the ])roximity of a dike. 

The Middle Appalachism region alTords many instances in which 
and sandstones have been .subjected to enormous pressure and dlstortio: 
without any jippanfnt eirect. 

Along Clinch river in Russell county of Virginia, in the Ticinity of th< 
Clincli fault, the shales of the Knox group are twisted as badly as mi 
schists are in many localities, yet they show no signs of metamorphis 
and have not even new planes of cleavage. The Lower or Red Medina o; 
Clinch mountain in the same county is thrown into close wrinkles whic 
atTect even the harder beds, yet no approach to change is manifest 
the eye. Within the same region in Pennsylvania, the conditions a 
similar. In Bedford county, of IV'nnsylvania, the Ued Medina is throw 
into extreni(;ly dose folds for a distance of more than 1000 feet along th 
eastf-rly side of Evitts mountain, but no change appears in the rock. A 
a little way fuither east are the shales of the Hudson and Utica standin 
on cdire but not showing slaty cleavage. There is, however, a change i 
the Uiica, the black shales, wliich is noticeable here as well as further 
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on the easterlj Bide of Tuscarora mountain in Franklin county of Penniyl- 
rania. During the folding, the rock yielded and was broken into great 
masses which moved on themselyes so as to permit the folds to be made. 
These planes of fractures are the "dry seams" of the tunnel-men. 

This condition is equally well marked in the great sandstones of the 
region. No traces of it appear on the surface, aside from the presence of 
occasional planes along which silicious matter appears to have been de- 
posited and which have a slickensided surface. But in the great tunnels 
now driving by the South Penn. Railroad Company, the true condition is 
sufficiently clear. The crush broke the sandstones into enormous wedges ; 
during the folding these were rubbed against each other so as to polish the 
faces and to fill the crevices with clay. These are a source of danger and 
anxiety to those driving the tunnels and they render arching necessary 
where the rock is such that arching would be thought wholly unneces- 
sary. 

The fracturing in the Utica shales is even more noticeable, for there the 
masses are much smaller and the fragments which fall fVom a tunnel roof, 
even when the beds are standing at ninety degrees, vary f^om five to five 
hundred pounds weight, while the slates show the results of the terrible 
pressure by their slickensided surfaces, separated by not more than an 
inch. Yet despite this terrible pressure, the black shales of the Utica ap- 
petkT to have lost none of their carbonaceous matter and, on the freshly 
fractured surface, do not differ from shales of the same age in Central New 
York where the disturbance has been practically nothing whatever. 

The sandstones of the Vespertine and Upper or White Medina, in like 
manner, show no change whatever. The White Medina in its upper por- 
tion resembles quartzhe, but this is due to conditions during its deposit. 

Effect of Contact or Proximity of Eruptive Bock$, 

The influence of eruptive rocks is as variable as that of the other agen- 
cies. Near the head of East river in Colorado, not far from the head of 
Rock creek, a narrow dike of trachyte cuts the Colorado shales, and they 
have been changed into true slate for many feet on each side. At other 
localities on the same stream, enormous trachytic overflows, nearly two 
thousand feet thick, rest on the shales. Metamorphism extends to a dis- 
tance of only a few inches. Nor indeed do the shales show any change 
as the results of the enormous pressure of the overlying trachyte. 

Dikes are very numerous in the San Juan region of Southwest Colorado. 

The eruptive rocks appear to equal the sedimentary rocks in quantity. 
The effect on the latter is very marked, for in many places the metamor- 
phosis is so great that one has difficulty in determining that he is not ex- 
amining an eruptive rock. 

In the vicinity of Old Baldy, a trachytic mass just north from Cimarron 
<peck in New Mexico, there are many dikes which reach far out toward 
Ihe east, invading the whole of the Cretaceous fh)m the Dakota to the 
^ramie. There, Colorado shales have been changed into true slates; 
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the purer saiidRlonea into quarlzile find llie micacenus snDdslones, tlioa 
altered, bo resemble groniie that one examioing oaly a hund apecliueii 
might well liesilate berore deciding the Dame of the mck. The minen in 
the region atoatly mainlaiu that this is graoite, 

Inirud'ed Bheete of basalt hnve coDvurted coal into coke in Purgato 
Dniou and Upper CsDadlan cunons Id the Tritiidad coal field of Colof 
and New Mexico. On the noriherlj slope of the Placer mouat^ns I 
New Mexico, an enormous dike of imchyte has converted a bed of cottl 
into anthracite Tor a diaUince of certainly one-fourth of a mne. 

But in many cases the eflect is imperceptible. Along the Upper A.r- 
kansas In central Colorado, especially in Its great canon passing through 
Ibe east side uf the Sangre de Crisio mountains, known further north. as 
the Park range, numerous instances ofcoDlact between eruptive and sodi- 
mentitrj' rocks were obsferved. The Carboniferous rocks dip very sharply 
near Pleasant valley and an overflow of basalt rests on Ibeir upturned edges. 
There seems to be no alteration at the line of contact At a little way 
further up the river, an enormous dike breaks through the same anndslones 
and orerBuvrs broadly ; the line ut contact Is well-shown on each aids. | 
o pcrrepliblc alteration in the sandstone! 
\, the great sheet of lava, which t 
nt the Boulbwest almost continuously Inl 
1 following the eroded surfaces of the « 



Careful examination disclosed n 
At several localities within this ci 
tends from the erupliv 
South Park, is frequently si 



i and coming down almost to the level of the road. Many o; 
tunities occur for examination of the contact, but one rarely f 
alteration eitendkig to more than a very few inches. These rocks are d 
ceous and contain a large proportion of argillaceoi 

On Mount Lincoln, near South Park in Central Colorado, a g 
can be seen lor nearly 2-100 feet above the timber line, passing dirt 
through the Silurian and Carbon iferons beds. The efTect on Ihe^ilui 
cannot be determined as some other agent has melaroorphosed those b 
throughout. The change in the Carboniferous is insignillcant. Tball 
stone is altered slightly in color and is somewhat brittle, while the m 
■tone has become an imperfect quarlzile. In each the change Is perc 
hie for a very few feel. 

In Dillons canon. New tiexico, a sheet of basalt is ahown b 
snndsloncs ai a mile from the canon's moulh. No eSoct wfaai«i 
been pruduced on the character ol the rock, though vapor tioles an 
ent, showing the intense heat; yet at a short distance further up the 
the same sheet has converted into fiiie ijuartzlte the sandstone on wl 
rests. 

In the Upper Canadian canon a sheet of basalt has converted a cobI |j 
into coke, but another at a few feet higher up the hill has bod no id 
ence whatever on the rock in contact with it 

On the northerly slope ol the Placer mountains a narrow dike of h 
cuts through the Laramie beds, its course being fully exposed for Si 
Including two thin beds of coal. No effect whatever has been pro 
on the coal even at the line of eontoct. 
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Twelfth Contribution to tlie Herpstology of Tropical America. 

By E. D. Cope, 

{Bead before the American PhUbeophical Society, Dec, 19, 188 4.) 

I. On a Collection of Fishes and Reptiles from Monterbt, Nueyo 

Leon, Mexico. 

The following list represents a collection which I made when on a visit 
to Monterey, in the month of Novemher, 1883. The locality is an im- 
portant one from the point of view of geographical distribution, as it is on 
the borders of the two great realms, the neotropical and the nearctic. 
How well it expresses this position may be seen from the accompanying 
identifications. 

Pisces. 

Amiubus olitaris Raf., a large specimen obtained in a fresh state, from 
the Salado river. 

Campostoma foruosulum Girard. 

Stboonathus civilis, sp. nov. 

Scales 6-41-4 ; Radii ; D. I. 8 ; A. I. 8. Length of head equal depth of 
l>odj, and contained in the total length (including caudal fin) 5.25 times. 
£je contained 8.66 times in length of head, and 1.25 times in interorbital 
"Width ; its form oval. The muzzle is obtuse at the extremity, and over- 
liaDgs a little the premaxillary border. The mouth is small and horizontal, 
itnd the lips are not sharp-edged. The extremity of the maxillary bone is 
opposite the anterior nareal opening, not reaching the orbit by some dis- 
tance. Infraorbital bones narrow, frontal region convex transversely, 
'^rith two rows of tubercles on each side of a smooth median space in the 
males ; the two interior rows coming together on the middle line on the 
t;op of the muzzle. The rays of the pectoral fin are thickened in the 
laiale, and they do not reach the ventrals. The ventrals do not reach the 
^v^ent, and their anterior origin is a very little in front of the anterior origin 
c^f the dorsal fin. The gular isthmus is wide. 

Total length, .078 ; do. to opercular border, .010 ; do. opposite base of 
dorsal, .032 ; do. to opposite base of anal, .044 ; do. to base of caudal, .065. 
Color, duslcy above ; below silvery with dusky shades ; fins yellow at 
t^lie base, unspotted. 

This species is very abundant in the creek that rises in a large spring in 
%\ie city of Monterey. Its nearest relative is the H. flavipinnis Cope from 
"^Vestcrn Texas. The latter differs in the larger eye, which enters the head 
S.66 times, and equals the interorbital space, which is fiat and not convex, 
is also a distinct lateral band in the Texan species, which is in the 
eivilu only faintly indicated. The characters are constant in small as 
2ki large specimens. 
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Cliola montirbgis, Bp. noT. 

Related to the C, jugalis Cope, but more elongate in form, and with 
but eight anal rays. Scales 6-86-2} ; Radii ; D. I. 8 ; A. I. 8. Head en- 
tering length (without caudal fin) 8.5 times ; depth entering the same 8.75 
times. Eye entering head 8.2 times, and into interorbital width 1.2 timet. 
The scales are rather closely imbricated. The dorsal outline is gently 
arched from the muzzle to the last dorsal ray. Caudal peduncle stoat. 
Mouth terminal, descending backwards, the extremity of the maxillary 
bone extending to the line of the anterior orbital border. The anterior in- 
sertion of the ventral is a little in advance of that of the doraal fin. In- 
terorbital region a little gently convex, with scattered tubercles. Tht 
pectoral fins reach the ventral, and the latter the anal. 

Total length, .049 ; to opercular edge, .011 ; to line of first doraal ray, 
.021 ; to do. of anal fin, .080; to base of caudal, .088. 

Color like that of a young C. analoitana, without spot on dorsal fin. 
Generally silvery, darker above, with an indistinct plumbeous lateral 
band. No distinct caudal spot. No spots on flnt. 

The pharyngeal teeth are, some of them, lost. They appear to have 
been 4-4. They have an obtuse grinding surface and no crenationt. 

Tktbaoonopterus aroentatus Bd. and Gird. 

Very abundant in the city of Monterey. The pectoral fins do not reach 
the ventrals, as they are said to do in the above-named species by Jordan 
(N. Am. Ichthyology, 255). In this respect, this species resembles the 
T. brevvnajiua of Giinther, which appears to be very near to the T. argen* 
taius, and to which my specimens may be referable. I am not, however, 
sure that the species arc distinct. 

Herds cyanoouttatus Bd. and Gird. 

Very abundant in the city of Monterey, where it reaches seven inches 
and more in length. It is a good pan-fish, and is the Moharra of the 
people. 

Lepomis haplognathus, sp. nov. 

Scales 6-H5— 14-15 ; Radii; D. X-11 ; A.HI-O. Inferior pharyngeal 
bones narrow, with conical teeth ; gill-rakers obtuse, rather stout ; no 
supplementary maxillary bone, nor palatine teeth. 

Dorsal and ventral outlines subequally convex ; form oval. Lower lip 
more prominent, maxillary bone reaching anterior line of orbit. The 
latter enters the head (without flap) three and a half times, and tlie nearly 
flat interorbital space once only. The depth enters the length, without 
caudal fln, two and three-fifth times, and the head (without flap) enters 
the same 3.25 times. The ventral fin barely reaches the anal. Tfee ex- 
tremities of the soft dorsal and anal are of the same length, and fall far 
short of the base of the caudal. The edge of the latter is notched at the 
middle, and the lobes are beveled at the free borders. The opercular flap 
is rather long. Six rows of scales on the cheek. 
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The color is olivaceous, yellowish below. A blue band crosses the pre- 
orbital bone above, and another follows the premaxillary border and 
passes along the inferior border of the orbit. Below this, another bine 
line crosses the cheek. Other blue bands have been obscured by the alco- 
hol. Flap, plain black. 

Total length, M. .113 ; to end of flap, .033 ; to line of anal fin, .054 ; to 
base of caudal fin, .091. 

This species much resembles the common L. pallidiu Mitch, of the United 
States. It has, however, about ten less scales in the lateral line, and the 
gill -rakers are rather short and quite obtuse. It is also allied to, but still 
more different from, the L, humilia. 

This species Is the most southern of the group to which it belongs, and, 
excepting the species of Micropterus, the first known from Mexican waters. 

Batrachia. 
Rana halecina Kalm. 

Rbftilia. 
Phrtnosoma cobnutuh Harl. 

The most southern locality for this species. 

HOLBROOKIA TBZANA TrOSCh. 

The most southern locality for this species. 

BCBLOFORUS TORQUATU8 Wicgm. 

This species is abundant at Monterey, and also at Laredo, on the Rio 
Grande. 

ScBLOPORUS VARIABILIS Wiegm. 
The most northern locality for this species. 

Remarks. 

In this small collection we have a mixture of the nearctic and neotropi- 
cal faupae. Among the fishes, well-known northern genera swim in the 
waters of Monterey with the two neotropical types Heros and Tetragonop- 
terns. Two of the reptilian species are the common forms of Texas, while 
the 8eelapont$ variabilis is a species of the Tierra Caliente, ^ich extends 
as for as Tehuantepec. 

II. Jalapa, Vera Cruz, Flohr. 

The following species were presented to me by my friend Mr. Flohr, of 
the city of Mexico. Some of the species are rare or new. 

EUMBOBfl FUB0IRO8TRI8, Sp. nOV. 

The characters of this species may be best understood by the following 
table of the Mexican and Central American species of this genus : 

I. No nasofrenal plate, 
a- Three supraorbital plates. 

Frontal transversely divided ; twenty-four rows of scales ; a pale-bordered 

PBOO. AMSB. PHILOS. BOC. XZn. 118. Y. FRIKTBD MARCH 7, 1885. 
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black lateral band ; three light stripes od head, the median bifurcating 

and joining the lateral ones on the muzzle E. fureirotirii Cope. 

Frontal not diyided ; twenty-four rows of scales ; a brown lateral band, 
pale-bordered above, on head and neck E, dugin Thomlnot. 

«a. Four supraorbitals. 

Rows of body scales in twenty- two to twenty-four rows ; a lateral black 

band, pale bordered above and below ; head narrow 

E, hretiro$tri$ GQnther. 

Rows of body scales twenty-four ; a dark, pale-bordered lateral band ; a 
median band bifurcating on muzzle E, lynxe Wiegmann. 

Rows of body scales twenty- eight ; a dark lateral band ; head wide ; 
large .- E. $umiehrMii Cope. 

II. A nasofrenal plate. 

Body scales in twenty-one rows ; two median dorsal rows, wider ; post- 
mental not transversely divided E, ichwartei Fisch. 

Body scales in twenty-eight rows ; equal ; postmental plate transversely 
divided E. eallicephalm Boc. 

When the limbs are appressed to the sides the feet are separated by the 
length of the posterior foot. Back brown. The lateral and median stripes 
are bordered with black fn)m above the axillse forwards. The black unites 
on the head, which is of that color above ; below the lateral black It is 
yellow. Sides and lower surface of body and tail, blue. 

Length of head and body to vent, M. .054 ; of head to auricular meatus, 
.009 ; width of head at do., .007. Length of posterior limb, .016 ; of an- 
terior do., .011. 

Celestus CHALTBiEUS Cope, Procccds. Academy Philada., 1866, p. 821. 

This species differs from the C. steindnchneri Cope, in having two pre- 
frenals. one above the other. There is but one, an elevated prefrenal, in the 
latter species. Both have two postnasals* one above the other. InD^ehaly- 
bceus the limbs are shorter, not meeting when appressed, by the length of 
the hind leg. In D. steindachneri they are only separated by the length 
of the posterior foot. The latter species is well figured by Bocourt in the 
Miss. Sci. deil^Iexique. 

Besides tlie specimen of the D. cJuilybtvus from Jalapa, the Smithsonian 
Institution has received the type from Orizaba from Sumichrast, and a 
second specimen from West Tchuan tepee from the same naturalist. 

ScELorouus .^NEus Wiegm. Uniform leek green above. From the 
stomach of a Eutania scalaris. 

ScELOPORus MICR0LEPID0TU8 Wiegm. From the stomach of a Or0U$lu9 

triseriatus. 

Catostoma semidoliatum D. & B. 

•In my diagnosis of the C steindachneri, Vrocee(}8, Acad. Phlla., 1868, p. 12^, 
the word postnasal Is misprinted frontal. 
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EUTiSNIA 8CALARIS Cope. 

NliriA DIADBHATA 6d. Gird. 

Cbotalus TRT8BRIATUS Wicgm. Crotdlui luguhris Jan. For the character 
and synonymy of this species, see the third division of this paper. 

III. Notes on Central Avertcan and Mexican Batrachia and 

Rdptilia. 

CcBciliida, 

The species of this family, which have been described from the above 
region, are as follows. I now place them in the genera of this family as 
defined by Professor Peters in the Monatsberichte Akademie, Berlin, 1879, 
p. 930: 

Gtmnopis oligozona. 8iphonop$ oligozowu Cope. 
Hab.? 

Gtmnopis siha. SiphonopB $imu$ Cope. 
Costa Rica, Von Framiu$, 

Gtmnopis proxima. 8iphonop$ proximus Cope. 
Costa Rica, Oabb, 

Gtmnopis multiplicata Peters. 
Veragua 

Dbrmophis mbxicanus. Siphonops mexicanus Dum. Bibr. 
Tehuantepec. Sumichrast ; Tobasco, Lectio, 

Dermophis stntrehus. Siphonops syntremus Cope. I refer this species 
here provisionally only, as I have not been able to find the type speci- 
men. 

Belize. 

Hbbpblb ocsrocephala. OacUia ochroeepTuUa Cope. 
Panama, OcUUsr^ Brantford, 

Cjecilia isthmica Cope. 
East side of Darien, Selfridge, 

Anguida, 

Barissia fimbriat.v Cope. Oerrhonotus auritu$ "Cope," Bocourt, Mis- 
sion Scientif. Mezique, Reptiles, p. 837, PI. xxi, fig. 2, zxi A, 7, 7a, 
not of Cope. 

This species, which is handsomely figured by Bocourt, is not the species 
I described as Oerrhonotus auritus, but is a new species of Barissia. It 
agrees with the B, antaugea Cope in having three pairs of supranasal 
plates instead of the two pairs of the other species. Its ear processes and 
other characters distinguish it from B, antauges. 
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Teida. 

Vbrticaria hedracantha. Amiva hedracantha Booourt, Miss. pel. 
Mexique, Kept, p. 263. 

The third species of this genus. 

Colubrida. 

Leptognathus torquatus Cope. 'Dipsadom&ru$fMeiatti$'BocouTt,'Bu\' 
letin Soc. philomathique, Paris, 1884, March ; nee Leptognathui feu- 
ciatuB 8. Tropidodipgas faseiata Gunther, 1868. 

Leptognathus sartorii Cope, 1863. Leptognathus $exieutaiu$ Bocourt, 
Bulletin Soc. Philomathique, Paris, 1884, March. 

Hab. Guatemala, Bocourt ; Vera Cruz, 8artoriu$. 

Mesopbltis MULTIFA8CIATU8. Leptoguathui multifa$eiattt9 Jan. M.S. 
Bocourt, Bullet. Soc Philomathique, Paris, March, 1884. Aitheno- 
gnathus Bocourt. 

The genus Asthenognathus Boc, 1884, appears to be identical with 
Mesopetis Cope, 1866. 

EUTiENIA INSIGNIARUM, Sp. UOV. 

Scales in twenty-one rows, all keeled except inferior row, which Bome- 
times presents short keels at the bases of the scales. Superior labials eight, 
eye over fourth and fifth. Three postoculars. Temporals 1-2. Lateral 
band on the third and fourth rows of scales. No dorsal band, but the 
dorsal region yellower than the sides for a width of from four to six scales. 
A row of black spots above the lateral stripe, which are sometimes divided 
so as to form two rows one above the other. A row of incomplete black 
spots below the lateral line, which are formed by the adjacent black edges 
of three or four scales. A black spot on each side behind the angle of 
the mouth, which extend upwards to near the occipital shields, and is 
preceded by a light spot of half crescentic form. The last superior labial 
and teinporixls in front of tliis space, have black edges. Superior labials 
slightly bljick-edged. No spots on the parietal plates. Gastrosteges, 164 ; 
urostcges, G8 to 74. Total length of a rather small specimen, M. .435 ; of 
tail, .090 ; to canthus oris, .014. 

I took tlie typical specimen of this species from a bunch of herbage 
which grew from the wall of the aqueduct at the castle of Cbapultepec 
near the city of Mexico. Professor Ilerrera, director of the Escuela Pre- 
paratoria of the city of Mexico, showed me a living specimen which was 
taken near the city, and gave me a third, preserved in spirits. M. Bocourt 
sent a specimen to the Smithsonian Institution, and Dr. Dug^ gave me 
a fifth, which was taken near Guanajuato. 

This species is nearest to the B. flatilahris. I give comparative diag- 
nos(!s of these two, together with that of a third species which is related to 
both, wliich I obtained on the upper waters of the Gila river in New 
Mexico. 
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First row of scales smooth or nearly so ; tail shorter, urosteges, 68-74 ; 

no dorsal stripe nor occipital spots E. irmgniarum. 

First row of scales smooth ; tail shorter, urosteges 71 ; a dorsal stripe and 

occipital spots E. flavilabria. 

First row of scales keeled ; tail longer, one fourth of total, urosteges, 84 ; a 

dorsal stripe and occipital spots E, megalap%,^ 

EUTiSNIA CHRTSOCBPHALA, sp. nOV. 

The discrimination of this species will be facilitated by comparing it 
with other species of the genus, which occur in Mexico and Central 
America, in which the lateral stripe is on the second and third rows of 
scales. 

I. Scales in seventeen rows. 

Inferior row keeled ; urosteges, 81 ; no dorsal stripe ; a large black nuchal 
spot ; head yellow E. chryaocephala. 

II. Scales in nineteen rows. 

Lower row of scales keeled ; urosteges, 91 ; a dorsal stripe ; lateral stripe 
not defined below ; gastrosteges not black at the base ; a large nuchal 
spot ; head brown E, collaris Jan. 

Lower row of scales smooth ; urosteges, 67 ; a dorsal stripe ; lateral stripe 
bordered below by a brown stripe ; a black nuchal spot ; head 
brown E, pulehrHattts. 

Urosteges, 60-65 ; no stripes, but four rows of small spots which do not 
touch each other, but become larger on the neck ; a large oblique 
black band on each side the nape ; head brown ; keels very strong. . . 

E. 8umichra8ti. 

The Eutania cyriop$is of Kennicott belongs to this group, and comes 
nearest to the E. collarU Jan. In fact, the second variety of the E. cyr- 
top$i$» described by Kennicott (Proc. Acad. Philada., 1860, p. 834), is the 
E. eoUaris Jan. The latter is a common species in Mexico. I have it from 
Guanajuato, DugSs, Orizaba, Sumiehrast : from the valley of Toluca, Vas- 
qu€z, and from Guatemala from Dr. Van Patten, I do not find the gastros- 
tega to exceed 153 in number, while Kennicott gives 179 as the number in 
his types from Coahuila. I therefore keep the species apart, although I 
shall endeavor to verify the number given by Kennicott on his types. 

The E, chryaocephala has a slender body, and a wide, flat head, with a 
large eye. The size of the latter contracts the frontal plate, so that it is 
not wider than the superciliaries posteriorly. The scuta are otherwise as 
usual. Superior labials eight, none higher than long, fourth and fifth be- 
low orbit. The inferior surfaces are darker than in E. collaris, which 
causes a better definition of the lateral line than in that species. There 
are representations of two rows of lateral black spots, but they are merely 

*Euugnia megalopa Kean. Proceeds. A.oad. Phlla., 1860, p. 330. My specimen 
is from Duck creek, a tributary of the Oila. Giistrosteges 164 ; total length, M. 
•610; tall, .IVS. Color above brown, a few scales black-edged near the stripes. A 
postoral crescent, black-edged behind. 
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black scale borders, those of tbciofertor row the more distinct. A BimHai 
TOW of black edges oa the flrbt row of scales. All of llies« epoU beronM 
dislinct on the sides of the acck. Nuchal spot large, hlnck, and wilb ■ 
shallow notch behind : no oceipilal or other epois on the head, The gat 
trosicges have black liases, a character not seen in atij' of tlie other specif 
here referred to. 

Gasiroslegca. 151. Total length, M. .480; of tail. .136, or one<tliird the" 
total. 

This handsome species was obtained at Oriiaba, Vera CruK, by Dr. 
Suniichrasi. 

ElTT.ENIA PULCHRILATCH, gp. nOV. 

At firet sight this species looks like the E. fiacilabra Cope, but it baft I 
chaniclers of the E. eoUuTU, and odds some of iisown. 

The dorsal stripe, as in E. eollarU, occupies but a single row of ecAles.A 
The lateral stripe, occupies the adjacent edges of the second and Ihlrdl 
rows. Tlie entire front row is covered hj a broad brown band, whicbfl 
defines the lateral light band very dislinclly below. This is n 
either ol the species above named. There are two rows of black spouV 
between the dorsal and lateral hands, but the keels of all the scMlefl 
inToWed in them arc brown. There are no ^pi>is below the laicrsl lighil 
line, cither on the neck or elsewhere. A large nuchal black spot, which ll 
notched behind bj the median band. No i>osioral crescent. Head nboTfll 
brown : lower surfaces uniform greenlsb. except tail, which Is jellov 
below. Occipital spots ver; ludislincl. 

The head Is not very distinct from the neck. Tlie frnnlal plate is widet 
than the supraorbitals. Gaatrosteges, ISS ; uroateges, 67. Total length, ] 
.405; oftaU. .105. 

One speciinon from Dr. Dug£s ; locality uncertain, but probably Goi 
Jnato. 

ErT.£NiA BUMICSRASTI Cope. Proceedings Acad. Plillada., 1666, p. & 

To the description already given, I add some notes taken from a third 
specimen. The frontal plate Is wider than (he supmorbilnls. There a 
eight superior labials, and the orbit is bounded by the fourth and fiTlLil 
Temporals, 1-8; orbitals, 1-3, There is a Inice of a dorsal stripe on UiiT 
nape, which divides Iho nuchal spot in two. No poslonil crescent. Bcloin 
the square lateral spots on the sides of the nuck Is a row of smaller, alter 
nating square spots, which serve to deflne a lateral stripe for a short d 
tance. Superior labials brownish yellow, brown edgod. Inferiursi 
uniform dirty yellow. 

The keels of the scales are very strong, except those of tlie first ixfwj 
which are obsolete. GasiroHteges, 118; uroBteges, 65. Total length, ] 
.305 ; length of tail, .061, or one. fourth the total. 

The locality whence the typlc-al specimens of this species wore oblalaed 
is Orizaba, Vera Cruz. The locality of a third specimen is uncertain. 
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laiAy be the plateau of Costa Rico at Cartago, from Dr. Van Patten's col- 
lection. If this indication be correct, this is the most southern species of 
^be genus. 

Stoberia tropica, sp. nov. 

This species agrees with the 8. dekayi Holbr., excepting in two points. 
It has but six superior labials. The diminution in the number is posterior 
to the orbit, and the fifth and sixth scuta are of a different form from those 
of the 8, dekayi. They are longer and less elevated. The second character 
is ia the color. This species lacks the dark mark that descends from the 
orbit to the superior labial margin in the 8. dekayi, 

Peten Guatemala, H, Hague, 

Coi^UBER uuTABiLTS, sp. nov. Coluber triaspis Cope, Proceeds. Amer. 
Philos, Soc., 1879, p. 271, uec Copei. 

Two species of this genus are already known' from Mexico, the 0. flavi- 
Tufut and Q. triaspU Cope, which are distinguished by various peculiari- 
ties both of scutellation and of color. A considerable number of speci- 
mens have, however, been received by the Smithsonian Institution, which 
present intermediate characters. On study it appears that these really 
represent a species distinct from either, and one which inhabits the ele- 
vated regions of the country, while those previously known belong to the 
"Fierra Calientc. I distinguish the species as follows : 

Scales in 27-0 rows ; one loreal ; nine superior labials ; three rows of 
temporal scuta between labials and occipital ; dorsal and lateral spots 
large and close together; an oblique light band on post-temporal 
region, and a narrow yellow median spot on nape ; marks not be- 
coming obsolete C, flavirvfue, 

3eale8 in 31-3 rows ; one loreal ; eight upper labials ; three rows of tem- 
poral scuta ; dorsal and lateral spots smaller, and separated ; three 
longitudinal bands behind frontal region ; all the markings becoming 
obsolete in a general brown color, with maturity .C. mutabUie. 

les in 35 rows; two or three loreals ; eight upper labials; four rows 
of temporals ; dorsal and lateral spots smaller, separated ; three longi- 
tudinal black bands from frontal region to nape ; ? maturity. 

C. triatpii. 

Of the Coluber mutctbilis I have before me four specimens from Vera 

*WLZ from Mr. Hague ; one from the plateau of Costa Rica from Mr. Zele- 

^on, and one from the central or elevated part of the State of Tehuantepec, 

^x*x>]n Mr. Sumichrast I have examined a seventh specimen in the col- 

^ Action of Professor Alfredo Dug6s, who took it in the State of Guana- 

J x:&ato. Of the 0. flavirufus, there are three specimens before me ; the 

pe from Tobasco, Berendt ; one from Vera Cruz from Sartorius, and 

tne from Yucatan from the Schott collection of the Commision Cientiflca. 

Hiave examined two large specimens in the city of Mexico brought from 

.« State of Chiapas, from Dr. R. Montes-de-Oca. 
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Slight varlatloDs sometimes occur in the C. mufobiljt. One b| 
hita 33 rows of scales ; another lisa Imt two rows of tem[>unls 
Bide : soother lias nioe superior labiula on one side. 

The head is long and rather narrow, Tiie prttfrontala are, each, lan| 
than wide ; the rronCal is not narrowed ; the pftrieials are Inincale behl 
The suture between the loroal and the prefron tal is oblUiue, ninoins 
teriorly downwards, ho that its superior border Is only hair as long «• 
inferior. The preocular does not reach the frunial. There are. lu In 
other Mexican specleg of the genua, Iiut two poaloculnrs, Tlie 
the fourth and fifth labial. None of the Ubials behind the flfth ia 
vatcd, but the sixth is elongate ao as to border the ends of the three looE 
temporal scuta. The inferior of these covers (he seventh and part of the 
eighth labials, and supports above it two others like it, all being directed 
downwards and forwards. The superior encloses little scale with the 
superior postocular. Inferior lablala, eleven ; geneials veil developed, 
the posterior smaller and separated by scales. 

In a young specimen 450 mm. in length, where the color markings have 
not become obsolete, there are 78 dorsal spots, of which 51 are belwi 
the nape and the vent. These spots are transversely quadrate, ct 
II scales transversely, and two and a half scutes anteroposleriorly. 
are dark brown with light edges, and paler centers. The Interspaces 
less than two scales long. The lateral spots are opposite the interrab 
and are in one row ; they are subround orsuboval. There are two brown 
alrlpts on the nape which, instead of uniting aI both ends. 
in the 0. flnuirnfat, are separate posteriorly and diverge snleriorly. 
tending to above the posterior part of the orbits. Between them 
band occupies the middle line, but is more or less broken. A brood bro^ 
band convex forwards between the fronts of the orbits. A brown 
behind orbit. Below immaculate. 

Gaatrosieges, 383 ; anal double ; urostegcs, 109. Total length, M. l.OOOt: 
oUall, .23Bram. 

!b from Vers Paz ; No. 6735 Mua. Smithsonian. 
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The typical sped] 
MASfii.Bi'iB NASVTtrB. Tomodon 
Philadelphia, 1864, p. 106. 
This species cannot enter Tomodon D. r&B., because it has a dirli 
anal plate, and no scale-iosaa;, though It agrees with that genus la 
single nasal plate and smooth scales. I therefore propose the genua 
lepis to embrace it and similar species. 

Hi DROCAL Alius qriNijUETiTTATDS. Jlomttoptii quinqiutUtatu* 
Blbr. Erp. Oen. vU, p. 975. Cnlopitma gtiingiieifiUatiu Jan. 'E 
Sistematico, p. 7S. Mydrap* lubrieut Cope. Proceeds. Aotd. PI 
1871. p. 217. 
Vera Paz. Dum. Bibr. -. E. Tehuanlepec, SCraU. 
Dum^rll and Bibron put this spociOB quite out of its place. 
did not perceive It In my Uydropilubrkui. It requires a new generic d< 
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DUlon, wUlch I give above. Ilia allied [o Dlrantles, Abaslor, etc. but 
dlficrs Irrim lliein all iu hnvlng a grooved posterior luaxillnr]- loullu Tbe 
charactcre or the geous nydrDculiimus are : 

Ojiist lid glyph. Two iDlerunsal and two prefrontal plates. Two nasals, 
a loreai. and one preuoular. Anal acutum divided. Scales emouth. 

The genus diRcra from the Dearest opislboglyph calamuriana us follows : 
From Klaponiorphus and Scolecophls ia ihc divided aiiilI scutum, aiid 
from the former Id its two nasals : from ProcioDra in ibe absenoe of ihe 
mgosliies of tbe caudal scalot. 

LiMNorHTB SKiTBMTiTTATDB. Calopitma grpiemvillatit Fischer, Vorhandl. 
Naturwiss. Verein. Haniburg, 1879, p. 84, PI. i, f, 3. 
Tbia species agrees exactly with Limnophis Giinther in scutellatioD, 
■nd approaches very nearly in denlUion. It ia not referable to any other 
genns now named. 

Tbiubtopo.v OHiriLB. Ablabet graeilu GQnthcr. Ann. MugHK. Nat, 
Hist., 1873, p. 18. From Coala Rica, Giinllier. 
Tbe cluiractera of tlie genua Trinictopon are as follows : 
Two Uternasftls ; one prefrontal plate. Two nasals ; rostral not pro- 
dpced ; a lomul and one preocular. Scales smooth, with one pore. Anal 
divided. 

There are three other aglyphodonl calnmariform genera, with one pre- 
bontal plnlo, From Colorhogia Cope, Trimolopon diflera in having two 
sasal platM; from Opisthotropis Qiinlh., in having smooth seales ; and 
ftum Chersodromus R. & L., in Ihe presence of a preocular plate, and in 
the smooth scales. 

OTALOPitm PUBLUfK Cope, American Naiurallst, 18S*, p. 103. FiHrnia 
publia Cope, Proceeds. Acad. Phila., 1888. p. 126, Fkimia orniita 
Bocourl. Misa. Sei. Heiique. OTt, PI. xsv, f. 10. 
TIab. Yueatan, SthoU. 
nsAonAa HEDiuiTtis Cope. Journal Acad. Phllada., 187.5, p. 141. 
SphenvettUimoM lineapilut Fisciier, Oster Programm des Akad, Oym- 
naa., Jlamburg, 1863, p. S, PI. t. figs. 3-5. 
Tehtiantupec, Sumiehratl; Mazallnn. FUehtr. 
GKAOitAa FBONTALIB Cope. Journal Academy Philada., 187fl, p. 143. 
Tatnea frontali* Cope. Proceeds. Acad. Phila., 18S4, p. 147. Psevdo- 
Jleinia puUhra Bocourt. Miss. 6ci. Mexlque, S72, Pi. ixiv. f. 13. 
Collma. Xaiitui ; Ouadalaxiira, Hujor. 
OSAORAS sruicHRASTi Bncourt. Cope, Amer. Naturalist. 1884, p. 103, 
Snuliat »amkhra»ti liot^ciurt. Kliss. Sci. Mexiiiue, S33, PI. xxxl, 
19. 
W. Tohnanteiwu, Sumiehrait. 
jPK&eilAR LOSSioAiTDATOa Cope. Amor Naturalist, 18B4. p. 103. Enuliut 
Mvrinut Cope. Booourt, Miss. BcL Mexique. p. 337, PI. xxxv, t. 0, 
uec Coj*!. 
] Weat Toliuanteficc. Sumiehrait. 
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Leptocalamus unicolor. Oeophii unieolor FlBcher. Abhandl. d. Ka- 
turwiss. Vereins, Bremen, 1881, p. 227. 

This species is allied to those of the genus Catostoma, but Fischer re- 
marks that it has an elongate posterior maxillary tooth, or a syncrante- 
rian dentition. This requires its separation from Catostoma, and Us loca- 
tion in another genus, as indeed is remarked by Fischer, I, e. ^Tbisbas 
been already established by Gtinther for another species. 

Rheonops zebrinus Jan. Bhabdosama tebrintu Jan Bocourtto Miss. 
Sclent. Mexique, PI. xxxiv, f g. 1. 

This and another species are separated by Bocourt from the genus Catos- 
toma ( Oeophis) on account of the divided anal scutum. He applies to 
this genus the name Rhabdosoma Dum. Bibr. Unfortunately there is 
not a species of that genus, as enumerated by Dum^ril and Bibron, vkich 
possesses this kind of an anal scutum, and they must all be referred to 
Catostoma, of which the name Rhabdosoma is a synonym. Meanwhile 
in the year 1866,* I proposed for a species having the characters of Bo- 
court's Rhabdosoma, the name Rhegnops. This genus differs from Car- 
phophiops in the two nasal plates, and the single pair of geneials. Tbe 
type is B. viaoninus Cope, I. c, from Honduras. 

CONTIA MICH0ACANEN8IS Dug^S MS. 

Muzzle moderately prominent, rounded ; eye moderate ; body cylindric ; 
tail short, acute at end, not slender. Scales without fossae. 

Rostral plate much wider than high. Internasal small. Frontal large, 
longer than wide, posterior angle obtuse. Superciliarics moderate, much 
narrowed anteriorly. Parietals as long as the frontal, rounded posteriorly. 
The single nasal is narrow and is obliquely placed, being in contact by its 
posterior border with both the prefrontal and loreal, and not touching the 
second superior labial. Loreal longer than high. Preocular touching 
prefrontal and third superior labial. Two postocular, the inferior resting 
on the fourth and fifth superior labials. Temporals 1-2. Seven superior 
labials, the third and fourth entering the orbit, the sixth very small. Six 
inferior labials, of which four are in contact with the geneials ; post- 
geneials one-third the length of the prcgeneials. Between the former and 
the gastrostege.s, seven rows of small scales. Scales in fifteen rows. 
Gastrosleges, 15'^ : anal divided ; urosteges, 37. 

Length of head and body, M. 0.160 ; of tail, .035 ; diameter at middle 
of body, .005. 

Ground color probably red in life; in alcohol it is a clear yellow. A 
large black spot covers the frontal, and the superciliarics, less their anterior 
extremities, surrounds the eye, and terminates on the loreal, and the cor- 
responding superior labials. It extends also on the nnterointernal angles 
of the parietals. Another black spot forms a wide collar interrupted on 
the median line below. Then (oUow thirteen transverse rings, each oc- 

* Proceed«. Academy, Phllada., p. 128. 
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copying five or six rows of scales on the back, narrowing below, where 
some of them are interrupted. Two of the rings are so wide as to lead to 
the belief that each of them consists of two rings united, so that the whole 
number i^ixteen. Tail unspotted. The third, fifth, seventh and ninth 
interspaces from the head have the scales black-tipped, and are wider than 
the black bands. The skin has an elegant clear blue reflection. 
From the state of Michoacan, Dr. A. Dug^s. 

CrotaliddB. 

Crotalus POLY8TICTU8 Cope. Procccds. Acad. Philada., 1865, p. 191. 
Crotalus triseriatus Wagl. Jan Iconographie des Ophidiens, nee Wag- 
leri. Crotalu$ ximenem Dug^s, Naturaleza, Mexico, 1877, p. 28, pi. i, 
figs. 18-20. 

Table land of Mexico. 

I give the comparative characters of this species, and of the allied C. tri- 
Meriatus of Wiegmann. I think that Professor Jan has transposed the name 
of that species to this one. I took a full description of the Crotali in the 
museum of Munich, from which apparently Wagler drew up his descrip- 
tion (Naturliches Syst. d. Amphibien, 1880, p. 176), and none of them 
belong to the present species. My notes made in Berlin, which I visited 
immediately afterwards, state that the specimens labeled O. triseriatus in 
the museum of the University, where Wiegmann worked, are like those of 
Munich. 

The O. triseriatus varies more than the C. polysiictus. My descriptions 
are drawn up from five specimens of the latter, and six specimens of the 
former. 

Two loreal plates, one above the other. Four intemasals and four pre- 
frontals, all longer than wide ; three rows of interorbital scuta and scales. 
Infraorbital scales in two rows of equal size. Four elongate distinct brown 
spots behind occipital region ; a narrow yellow band across frontal region. 
A large brown spot below orbit, and one below maxillary fossa. Five 
rows o( large dorsal spots. Scales in twenty-seven rows ; labial scuta four- 
teen ; subcaudal scutella 18 and 10. Generally of larger size. 

One of the five specimens above mentioned has twenty-five rows ot 
scales. 

The specimens all come either from Guanajuato (Dug^*s), or from the 
valley of Mexico (Herrera). 

Cmotalus triseriatus. Uropsophus triseriatus Wiegm. Wagler Nat. Syst. 
Amphib.,1830, p. 176. Crotalus lugul^ris J &n. Prodrome d'unlconogr. 
Revue et Mag. de Zoologie, 1859, p. 81, PI. E. Dugfe' Naturaleza, 
Mexico, 1877, p. 25. 

One loreal plate ; two intemasals and four prefrontals, wider than long, 
or the latter, square. Three or four rows of interorbital plates and scales. 
Two rows of infraorbital scales, of which the superior is very small. 
Colors plainer. Two post occipital spots ; no frontal band ; so infra- 
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ihe deitrtninntlon of trs Tnunn is n point of cnniidemblc intirrast. Unfll 
tunaicly tlio niimber uf eppcEes inkva h smtill. Tlie onmcs are &b folloi 
Cneiiidophorcjs mubinus D, hikI B. Specimens as large aa the An» 

mrinatntntii,Jit}, 13,800. 
GoNiODACTti.cs ALBDQULAnta D. and B. No, 13.869. 

Yiir. 1. Four speciincas. A pale dursal band bounded on eacb side wM 
a row of brown spots ; two rows uf blackish spols on each side ; bnllf n 
spotted ; throat likinllj lined. 

Var. II. One specimen. Brown above with a blackish collar pa1« edgl 
behind, which sends forwards a brown band to tlie eye. Above lliJitj 
short brown band from eye. Lips and tliroat with some brown ppecklM 

Var. III. One speeinien. Brown above : A blue-black bnnd along n 
to Blioiilder. A short blue black inguinal longitudinal hand ; befa 
dusky, eKcept throat, wliich la very pale; but with faint IIdcb spreading 4 
each side from a pnle tnedlaa band. 

VI, NiCARAOUA ; Moser. 

A small collection was sent to tlie Nalionnl Musenra by Lieut. J. 1 
Moaer, 0. S. N. It contains ibo following species: 
DBNDROUATtcR TiNOTOKius Schncid. No. 1.1,730. 
DB.NDitoBATBa TYPOOBAPHU8 Keferst. No. 13,738. 

AOAI.YCHNIS HBLKH.B Cope, Sp. nOV. 

riead lurgc and wide, muzzle short. Long dliuiieter of eye a little less 
than length of luui^xle in front of it measured obliquely, or onC'tbird 
longer than luuzule measured ailaliy, and entering width between aale- 
rior canlhl of eyes one and one. half limes. Nostril nearly lenninal : can- 
thus niisiralis distinct concave. The tympanic membrane is not distinct, 
HDd isa sub-vertical oval, two-thirds ilie long diameter of the eye. Iiif«riac>,|| 
palpehra with oblique sub-parallel white veins. The vomerine teelli-tq 
iu short series directed iowarda and backwards from Ihc a 
angle of Ihe large choaniB. Oslia pbaryngea half as large na choMBfl! 
Ton^iie largo, wide and openly emiirginale behind. T\w tuner Com i; 
both anterior and posterior feet arc not opposable, aad ore furnished m 
well developed discs. Both are shorter than tbe adjacent second digit re 
lively. The fingers are one-founb webbed, and the toes one-tlifrd webM 
The heel of the extended leg reaches the end of the rausele; (he clo 
leg marks the end of the third toe with the knee. The width M I 
sacrum is hut a little more than half that of the head (wsteriorly. 
smnotli above everywhere. Length of lieiid and body. M. .030 i wldlbfl 
hend posteriorly. .OllS. Length of extended fore timb, .018 ; of extiiJiA 
hind limb, .043. Of the latter, the foot measures .0176. of whicb tbe \t 
sus Is .0085. 

The heel aud the elbow present a dermal thickening at (lie npex 
Inside of tbe elbnw Joint is also shortly webbed. 

The color !n splrils is greenish cream color ; probably representing green, 
yellow and purplish in life. The same color covers the cAlomal faOMOl 
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Pbrearm, libln. tarans, and fiflh posterior toe. nnd n nurroiv Imnd on tbe 
Vper giirfitca ol tlie femur. The liiimorna, nllti the coacenled surraces nl 
' a limtra, and a trdl dutlnctl huad Trom axlUu to groin ari^ dark purplish, 
jirlilch t» only loterrtipted by five venicnt nsrrovr yellow bnnds. which 
IB (he 1iii«ml Imnd, iind join a yellow border wlilcli bounds iis superior 
WJgc. To«8 and lower surracoa, yellow, deeper on tlie abdomen. 

This very pretty tree (rog is most nearly nllied to Ihe Agalgfhnit enlll- 
irgat Cope, a spiecles which hns been round tK>lh in pHnftma and in Vera 
CruE. It differs in the durk color of the concenled surrnrea. and in the 
■horter, wider head, and In tbe smaller lyniptinlc membnne. No. 
■ia.737. 
IBtla puma. sp. nor. Size or H. earolineniU. 

FlBgeriwIih rudiment of web belwecDcslerniil digits'; toes hall webbed. 

Tomertne Icolh In transrersv patches, whose edges are in line or the poale- 

'' ir bonier orthe iwstorlor nares. Ostia pharyngea nneihird ns large ns 

Aoans, Tongue subroiind, nearly entire. Tympanic membrane dlsiincl. 

Bid oblique oral, its long dlnmctct two thirds that of eye, flssurc. Canlhus 

DstnllH well marked, concave ; iioslril nearly terminal, separated from 

^blt by a space equal long diameter of tympanum. Heel rvactilnft middle 

^f lores. Head rather sniHli, mu7.7.1e sliiirt. Belly areoliile. all superior 

torfnces smooth. Digital dilataiiona equal half diameter of tympanic disc. 

"yOlnr, above, uniform dark brown ; below, uniform light browu. 

< Total length, M. .0411 ; of bead from posterior line of tympana, aiial, 

k419 ; width of do. ai posterior line of tympana, .018 i length of jKisterior 

'mb, .071 : of poslurior foot, .031; ofloraos, .017; of ante riot limb, .089; 

f anterior foot. ,018. 

This species is near to the S. phaota Cope of the Dnrien region, nnd the 

t ptilehelta D. and B. of Southern Brazil. In tbe formerthc head is lar- 

(er In proportion to the body, and the hind limbs are rather longer. The 

tolor Includes cross bands on bnck and limbs, and posterior to eye, all of 

vhicta KK wanting front //. puma. The H. piiUlulla lias much the same 

iproporiiuns, etc, but has longer hind limbs, and a different colomtlon, 

pectally a very distinct lateral band. No. 18,7E5. One iipcclmcn. 

JoRTTHOPFtANBS MBXTCAifus Waglcr. No. 13.745, 

tANsroRDt O'ipe. Proceeds. Academy Phila,, 1874, 07. No. 
13.T8D. 

'liockrcds DitfiDiATUB Cope, A specimen with sercnteen black an- 
null on the Imdy. with the scnlea of the light iuterspiices hlack*tlpped. 
In the type tliere are fourteen annul), and the llghl-colorcd scales are 
not black-tipped. No. 13,741. 
l|traonti;a bodd,8iiti SeeUen, No. 13,743. 

ETAKOHRiNua Hianoi.nTBDS Cope. No. 13.744. 
Tbv nafuit plate* of this specimen do not meet In front of the iniernasals 
U described in tho lyiw specimen ; otiierwiso they agree. 
tTHBinpsis DiitcursTOMA Cope, No. 13.743. 
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VII. Upper Behi River, Bolivia ; Heath. 

The collection described below, was -made by Dr. Edwin R. Heath 
during his explorations of the Upper Beni river In Bolivia. The coantry 
through which Mr. Heath passed had not been previously examined by 
any naturalist, hence considerable interest attaches to this collection*. 

DbRMOPHIS CRAS8US, Sp. UOV. 

The most robust species of the genus. Tentacular fossa near to but 
distinct from the eye, half way between canthus oris and nostril. Annuli 
95, all complete except the first, which is not complete above ; the third and 
fourth not complete below ; and 04th and 95th, which are incomplete 
above. General form depressed. Width of head at first fold, equal length 
from same point. Length, mm. 423 ; width, 22 mm. or ^^^. Color black 
above and below ; the plic® when opened, white within. 

The number of plicsB is smaller than in any other species, and the form 
is more robust. Two specimens, besides a third from Eastern Peru, 
obtained by Professor Jas. Orton. 

Mabuia aqilis Raddi. 

DiPLOOLOSSUS FASCIATUS FitZ. 
AmPUISBANA BENlttNSIS, Sp. UOV. 

Of the group to which A. pretrei, A. vermieularU, A, anguitifrom and 
A, oecidentalis belong. Muzzle moderately elongate, obtuse ; rostral plate 
a little visible from above. Nasofrontals broader than long, with nearly 
straight borders. Prefrontals longer than wide, with the posterior angle 
a little less than right. Frontals small ; forming together a pentagon, 
each bounded posteriorly by a single small square parietal. One diamond- 
shaped ocular, showing the eye indistinctly in its anterior angle. Labials 
^ ; the last one above and last two below, small ; the latter pair not 
strongly separated. First superior labial longer than high ; second higher 
than long ; third longer than high, and separated from the ocular by a 
larger scute. Symphyseal scute subquadrate and truncate behind, 
bounded laterally by the first inferior labial only. Postsympliyseal 
nearly square, bounded laterally by the second inferior labial only. It is 
followed by two square scuta, each of which is bounded laterally by a 
large plate, which bounds the third inferior labial below. 

Tail with sixteen annuli ; preanal plates eight, or if the full extent of 
the fissure be considered, by ten plates. Preanal pores six. Total length 
d'.io mm. ; of head to canthus oris, .012 ; of tail, .025 M. Color above, 
light reddish brown ; below yellow. 

The scutellation of the head of this species distinguishes it from all the 
species named. The tail is as short as in the A. angustifrons Cope (Pro- 
ceed. Acad. Philada., 1861, p. 76). See below, in synopsis of Amphisbsna. 

ApoROpnis CONIRO8TRT8 Gtinth. 
A variety in which the dark, transverse dorsal marks are interrupted on 
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the middle line, and are not always continuous, and are pale-bordered in 
front, and with a series of black spots below the lateral pale band. The 
light color below is red in life. 

Ofhromorphus MELEAOBis Shaw oar. sbmilinbatus Cope. Proc. Acad. 
Phila., 1860, 252. Liophis meremmii D. & B., var. 

Ophbomorphus typhlus Linn. 

Ctclaoras gioas D. and B. ; Xenodon giga$ Dum. Bibr. ; Lejonophis 
gig<u Jan. 

This species, with the Liophis bicinetta Dura. Bibr., belongs to a 
genus distinct from both Liophis and Xenodon. Its characters are : Den- 
tition diacranterian ; anal acute, entire ; a circle of scales, with the super- 
ciliary surrounding the eye ; scales smooth. Professor Jan has already 
distinguished the genus, but has given it a name (Lejosophis) which, when 
properly spelled (Liophis), is one which has already been used. I, there- 
fore, give it another name, as above. 

Xenodon severus L. 

oxyrrhopus 8bb2b d. & b. 

Philodryas yiridissimus L. 

Leftophis maroinatus Cope. 

yill. Rio Grande do Sxtl, Brazil ; H. Smith. 

The Naturalist Brazilian Exploring ExpMition, under the direction of 
Mr. Herbert H. Smith, commenced its work in the province of Rio Qrande 
do Sul. The principal collections were made at Sao Joao do Monte Negro. 
The present catalogue shows that the snake-fauna is not poor, and it adds 
some important points in the history of the geographical distribution of 
the Batrachia and Reptilia of South America. A number of the species in 
the collection are sent for the first time to the United States. 

Batrachia. 
BuFO dorbionyi Dum. Bibr. 
BuFO MARINT7S Linn. 
Enoystoma ovale Schneid. 
Hyla vauterii Dum. Bibr. 

Hyla fulchella Dam. Bibr. 

The normal coloration is presented by numerous specimens. Another one 
is brown, with three darker, brown dorsal bands, a median narrow one 
and two lateral wider ones, with indistinct superior margins above the 
light border of the lateral brown band. The hind-legs are also cross- 
banded, a character not found in the normal form. . 

PBOO. AUER. PHILOS. 80C. XXII. 118. X. PRINTED MARCH 9, 1886. 
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PALUDICfOLA RANINA, Sp. DOV. 

Metatarsal tubercles, two ; minute. A subround inguinal gland. Bkia 
of back with delicate folds, viz., a straight dorsolateral and a median pair, 
which approach each other above the scapnlffi, then diverge, then approach 
in front of the sacrum, and then diverge and disappear. Nameioaa short 
plicse and narrow warts on each side of the coccyx ; superior sarfiuses of 
posterior legs with smaller warts. Toes slender, free» with narrow dermal 
margins. Abdomen with a circular fold. Form of head and body rather 
elongate, legs not long, feet long ; heel of extended hind leg reaching to 
middle of orbit. Tympanic disc faint or invisible, forming a vertical oval, 
whose long diameter is a little more than half that of the eye-flssure. The 
muzzle is acuminate, and is a little longer than the long, diameter of the 
eye. The profile descends to the end of the muzzle, which is narrowed, 
but not prominent. Nostrils nearly terminal. Tongue pyriform, entire. 
When the fore limb is extended, the wrist reaches the end of the muzzle. 
First finger shorter than second ; third quite long. 

Length of head and body, M. .028 ; of head to posterior line of tympana, 
.009 ; width of head at the same, .0005 ; length of fore limb, .018 ; of fore- 
foot, .008 ; of hind limb, .045 ; of hind foot, .017. 

The color varies from brown to gray above. A black band passes from 
the orbit to the level of the abdomen, its abdominal border extending from 
the axilla three-quarters way to groin. A black line on inferior edge of 
can thus rostralis. Lip from this band to the postorbital band, with numer- 
ous light-brown striae extending downwards and backwards. Inguinal 
gland with a round black spot, with some pale-brown lines concentric to 
it in front and below. A brown band between superciliary edges, and a 
T-shaped brown mark on top of muzzle. Middle line between dermal 
plicte brown, generally with a pale brown spot at their point of expansion. 
A light-brown band extends from this brown space posteriorly and down- 
wards on each side. Other brown shades on the lateral dorsal region. - In 
some of tlie specimens some of these markings of the upper surfaces are 
wanting. Below straw color, thickly speckled with reddish-brown every- 
where, excepting on the posterior abdominal and subanal regions. Legs 
with brown cross-band, with narrow pale edges, two on the tibia, very ob- 
lique. Concealed posterior face of femur, brown with pale speckles. 

This species is apparently abundant at Sao Joao do Rio Negro. The 
smaller specimens arc oflen darker colored, have more numerous dorsal 
plicic, and have four dorsal, brown, longitudinal bands. It agrees with 
the genus Paludicola as I have defined it (under the name of Gomphobates 
R. & L), in the absence of frontoparietal fontanelle, the non-union of the 
prefrontal bones, and the osseous xiphisternum with narrow bifurcate 
cartilage. 

In my estimation, Mr. Boulenger has united two, and perhaps four, 
genera, in his revision of Paludicola (Catal. Batr. Salientia, Brit. Mna., 
Ib82, p. 2*^). I have distinguished these genera as follows : 
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I. A frontoparietal fontanelle. 

Inguinal glands I'Uurodema, 

No inguinal glands Liupertts* 

n. Frontoparietal bones ossified. 
Inguinal glands .Paludicola. 

H Boulenger has shown that the genera established on the degree of 
development of the metatarsal shovels are not tenable. 

Leptodactylus ocellatus Linn. 

Leptodacttlus myst acinus Burm. 

PSEUDIS FABADOXA Laur. 

ReiptUia, 
Ahofs kinoii Bell. 

The genera of the Amphisbaenidse, besides the LepidoitemhiSB, are the 
following, as they appear to me : 

I. The nasal plates lateral, separated from each other on the median 
lin«. 

a. Nasals separated by the rostral. 
Rostral with a median cutting edge, extending between the fW>ntonasalB ; 

Anop% Bell. 
Rostral flat, not extending between frontonasals. Diphalus* Cope. 

aa. Nasals separated by the frontonasals. 

Frontonasals united into one plate ; no frontals Blantu Wagl. 

Frontonasals united ; frontals present Ccidea Gray. 

II. The nasal plates in contact with each other on the median line, 
a. Preanal pores present 

Nasal plates distinct. Amphisbctna Linn. 

' ' Nasal plates united. ' ' Gray 7)^hloblanus Fitz. 

Nasals, frontonasals and anterior labials united Ophiaproctes Boul. 

aa. No preanal pores. 
I^asal plates distinct Aporar0htu Cope. 

Amphisbjska tsachura, sp. noT. 

Before giying the detailed characters of this species, I will compare all 
tbm true Amphisbsense of which I can obtain information. With extended 
explorations this number has so hicreased, that new definitions are 
needed. 

I. No supraorbital, plates (AmphiilxBna). 
A' A preorbital plate. 
A suborbital plate ; caudal rings 26 ; anal pores 8, A. iuboeutaritVetew 

A suborbital ; caudal rings 24 ; anal pores 4 A. mUdei Peters. 

No suborbital plate ; 4 superior labials, last largest ; 8 inferiors, first 
▼ery large ; a large temporal on each side A. krattsn Peters. 

• Type Diphalus feneMtratut Cope. Proc Acad. Phlla., 1861, p. 76; Aff^hUbama 
anitUeiuU R. A. L. 
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A A. No preorbital plate. 

a. No suborbital plate. 

fi, Symphjseal plates wide as, or wider than long. 
Four superior labials ; caudal rings 17 A. alba L. 

fifS, Symphyseal plate longer than Mride. 
Superior labiaTs 4 ; head short, wide ; tail smooth ; above spotted yellow 

and brown A, ocddentalU Cope. 

Superior labials 3 ; head acute ; tail smooth ; uniform aboTe. 

A. dartrini D. A B. 
Superior labials 3 ; head acute ; tail conical, with 18 rings ; several ter- 
minal rings very distinct and divided into prominent hard tubercles ; 

color uniform above A traehura Cope. 

aa, A suborbital plate. 

/9. Two small labials below suborbital. 
Four superior labials ; symphyseal and postsymphyseal narrow ; caudal 

rings 17, smooth ,..A, angtutffrans Cope. 

/9/9. One large labial below suborbital. 
Superior labials 4 ; tail smooth, with sixteen rings ; symphyseal and post- 
symphyseal plates square ; unicolor above A, bemermi Cope. 

Superior labials 3 ; tail smooth with 26-8 annuli ; unicolor above. 

A. pretrei D. A B. 

aaa. Two suborbital plates. 
Superior labials 3 ; symphyseal and postsymphyseal plates square ; tail 

with 29-33 smooth annuli ; spotted above A. fuliginosa Linn. 

II. A supraorbital plate ; two frontonasals. 
a. No preorbital {Zygcupis Cope). 

Several pairs of parietals and temporals ; inferior labials 4. 

A. quadrifram Peters. 

III. A supraorbital and preorbital plates ; frontonasals united. 

Oyniica Gray. 
One pair of parietals and temporals ; inferior labials d, ,A, leueura D. &B. 

The Amphisbcena vermicularis D. & B. probably enters the above syn- 
opsis near to the A. darwini, but I cannot learn all of its characters. It 
is distinct from all the species of Division I, in having a more slender 
body with more numerous annuli, viz., 232, according to Dum^ril and 
Bibron. I cannot now give the characters of the A. eamura Cope, as the 
specimens are mislaid. 

In general appearance the Amphishcena traehura is a good deal like the 
A. pretrei as figured in the zoology of Castelnau's journey in South 
America. It also resembles in general the A. angusttfrom from Buenos 
Ay res. The head is elongate and the muzzle decurved and prominent. 
The rostral plate is just visible from above. The frontonasals are each 
longer than wide. The frontals form an oval which is just as wide as 
long. The third superior labial reaches the ocular, and the row behind 
these two plates consists of four scales to the frontal. Inferior labials 
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three. Symphyseal is broadly truncate behind. The poetsymphyseal 
(geneial) is a longitudinal OTal, and each side is equally divided between 
the first and second labial and the postgeneial. The latter is separated 
from the second and third labials by a triangular scute. Preanal pores four ; 
preanal scuta eight, the median much longer foi'e and aft. Annuli, 196 
on the body, and 18 on the tail. The latter is compressed at the extremity 
so that the tip is a vertical oval. The last half dozen grooves are deep 
and the scales are represented by semi- globular bosses, as in the genus 
Rhinefira. 

Total length, M. .815 ; of head to canthus oris, .0096 ; of tail, .030. 
Color above, lead color, with a mulberry shade ; below, light yellowish. 

Aporarchus frunicolor, gen. et. sp. nov. 

The genus has been defined in the key under the head of the species 
Anops kingii. It is simply Amphisbeena without preanal pores. 

The only specimen on which the specie^ rests is of smaller size than 
those which represent the species enumerated in the above table, except- 
ing the A, oeei4ental%8, which is the smallest of the genus. 

Rostral plate scarcely visible. from above; common suture of nasals 
short ; nasofrontals each as long as broad ; front als each longer than broad ; 
a pair of well distinguished square parictals. Labial, 3-3, the third reach- 
ing the ocular, so that there is no subocular. No superciliary or preorbital 
plate. Three plates in the row from canthus oris to frontal plate. Sym- 
physeal broader than long, truncate posteriorly ; postsymphyseal broad as 
long, subcircular, each half bounded by the postgeneial, and first and second 
labials to an eitent represented by the order of mention. Last inferior 
labial twice as long as deep. Annuli 186 on the body and 23 on the tail. 
Preanal scales eight, the row preceded by a groove which is wider than 
the others. Tail obtuse, caudal annuli entirely smooth. 

Total length, M. .214 ; of head to canthus oris, .006 ; of tail, .029. 

Color, uniform plum- color above and below, excepting the lower jaw, 
chin and part of pectoral region and a postanal crescent, which are white. 
ATI the grooves of the inferior surface are white also, so that the animal 
has a latticed appearance below. 

Pantodactylus bivittatus Cope. Proceeds. Academy Philada., 1863, 
p. 108. 

AcRANTUS viRiDis Merr. Numerous specimens. 
Tbjus tequexin Linn. 
Opheodes 8TRIATU8 Waglcr. 

Phalotris melanopleurus, sp. nov. 

The genus Elapomorphvs of Wiei^ann, as defined by Dum^ril and 
Bibron, was divided by me in 1863 into three genera, one of which 
retained the original name; and the other two received the names of 
Phalotris and Apostolepis. Numerous [species have been since added to 
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the genus, and the new species falling readily into the diYiiion I propoaed, 
confirm its propriety. Those with two interoasal and two preftontal 
plates are true Elapomorphi. They are E, UumU Wiegm., R, wu€htrmri 
Gthr., E, lepidu% Rhdt., and E, mexieanui Gthr. The genus Apostolepis 
has distinct prefrontal plates hut no internasals. The species are: A. 
d'orbignyi D. & B. ; A. flavotorquatus D. & B. ; A er^kranaiM Peters; 
and A. assimilia Rhdt In Phalotris there are two internasals* but only 
one prcfrc^ntal. The species are : P, tricolor D. & B. ; P, MZdiMttit D. ft 
B. ; P, lemniscatiis D. & B., and the subject of the present description. 

Scales in different longitudinal rows, all rather short and wide. Mnzzle 
narrow ; rostral plate prominent, forming more than a semidisk in outline. 
Internasals quite small, nearly triangular. Prefrontal wider than long, 
not reaching labials. Frontal large, its parietal border as long as Its 
superciliary. Parietals elongate ; their median suture considerably ex- 
ceeding length of frontal plate. Nasal elongate behind nostril, touching 
the preocular, whicli is longer than high ; two small postoculars. Tem- 
porals 1-1, the anterior very narrow in one specimen ; Just reaching; 
and in another not reaching, inferior postocular. Superior labials six, sec- 
ond and third in orbit. Inferior labials seTcn, fourth and fifth very large ; 
first in contact with its mate of the other side. Geneials well developed, 
posterior pair e(iual to anterior. Gastrosteges, 211 ; anal double ; uio- 
steges, 25. Tail acute. 

Color black everywhere, except a wide red dorsal band covering five 
and two half rows of scales. In one specimen this band is divided on the 
median row of scales by a black line ; in another specimen this line extends 
but a short way behind the nape. A yellow collar with a black posterior 
edge above. Sides of throat yellow; head black. The free edges of all 
the scuta, scutella and black scales, are white. 

Total length, M. .311 ; of head to canthus oris, .006 ; of tail, .025. 

Opiikomorphcs DoasALis Peters. Monatsberichte Berlin Akademie, 
18G8, p. 283. Abundant. 

Opheomorpiius PITSCU8, sp. nov. 

Scales in seventeen rows, all but those of five median rows as wide as» 
or wider than, long. Muz/.le moderately obtuse, internasals and pre- 
frontal subquadrate ; frontal and superciliary plates elongate; parietals 
moderate, bifurcate posteriorly. Frontal narrowing posteriorly; pos- 
terior angle less than right. Loreal higher than long. Preocular not 
reaching frontal ; two postoculars, l)oth in contact with the single tem- 
poral ot the first row. Other temporals two, the superior long, leaving but 
two small ones for contact wiih the parietals behind, one of them being 
median. Ei<;ht superior labials, fourth and fifth entering orbit ; sixth 
and seventh higher than long. Inferior labials ten, sixth the largest and 
the last one in contact with the geneials. Postgeneial equal pregeneials, 
Gastrosteges, 182 ; anal divided ; urosteges. 55. 

Above olive or yellowish-brown, all the scales with a blackish border. 
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which is widest on the apex of the scale. Head above and on sides uni- 
form brown, scuta in some specimens narrowly black-edged. Below yel- 
low, the scuta and scutella with narrow blackish edges, frequently im- 
perfect on the middle of the former. 

Total length of a median specimen, M. .605 ; of head to canthus oris, 
.019; of tail, .112. 

This species is quite abundant at Sao Joao, and some of the specimens 
reach a larger size than the one measured. It is nearly allied to the 0. 
meUctgrU Shaw, which is, to judge fh)m the collection made, the most 
abundant snake at Sao Joao. The latter always has nineteen rows ot 
narrow scales, and the color is constantly different The 0. fuscus never 
has the black band through the eye, nor the broad black borders and cen- 
tres of the cephalic scuta, nor the ventral black spots and cross-bands of 
the 0. tneleagris. It never has the imperfect black dorsal spots and tail- 
bands characteristic of the variety 0. m, semiUneatus, which is the most 
abundant form at Sao Joao. Young specimens of the 0. fascus agree 
exactly with the adult in color. 

Opheomorphus mbleagris Shaw. LiophU merremii Dum. Bibron. 

. Principally represented by the Southern variety, semUineatuB Cope 
(Proceedings Academy, Philadelphia, 1860. p. 252). Very abundant. 
The young of this form have the dorsal spots very distinct, which are fee- 
bly represented in the adult. They run more or less together tb form 
imperfect cross-bands, but mostly alternate on opposite sides of the middle 
line. The top of the head is black. 

With increasing age, then, this species becomes much lighter colored ; 
yellowish and light bluish, taking the place of a great deal of black. 

Apobofhis conirostris GQnther. 

Aporofuis cyanopleurus, sp. nov. 

The species of Aporophis (Cope, Proceeds. Amer. Philos. Soc. 1877, p. 
18^ Lygophis olim, nee. Fitzingeri = PhU&drym) are sometimes referred 
to Dromicus and sometimes to Liophis. They may be readily distin- 
guished from the latter genus by the absence of scale-fossee (sometimes 
called scale pores), while they difier from Dromicus in the shorter tail. 
This portion represents a fourth or a little more of the total length in 
Aporophis, and a third or more in Dromicus. It is quite possible that the 
groups may have to be united in one genus in future, but I have not yet 
met with intermediate forms. The species of Aporophis known to me 
are : A, conirostris Qthr. ; A. lineatus Linn. ; A. dUepis Cope* ; A. flavi- 
frenaius Cope (= Coronella pulcheUa Jan.) ; A. anomalus.GihT. (= L. 
ruUhu Cope) ; A. nieagus Cope ; A. undvXatus Wied. (Dromicus Peters) ; 
A,juUaQo^\ A. melanocepJialus Peters {Dromicus melanocephtUus, Mo- 
natsber. Berl. Acad., 1863, 277 ; dentition not described). Aporophis 

^Tbis species differs from A, lineatus In oolor, and not only in its twopre- 
oonlar plates, as supposed by Dr. Fischer. 
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only differs from Rhadinsa in its diacranterian dentition ; a character 
which will probably prove to be not entirely constant. 

The present species is quite nearly allied to the ^1. undulaiui of Wied. 
The scales are in seventeen rows, and those of the first row are longer than 
deep. The rostral plate ia transverse, and its apex visible from above. The 
internasal and prefrontal pair are wider than long. The fhmtal is elong- 
ate and with parallel sides, and its length exceeds' that of the muxzle in 
front of it, and equals that of the common occipital Buture. The occipital 
plates are long, equaling the width between the posterior exterior angles 
of the superciliary plates. The loreal plate is higher than long. The 
single preocular reaches the summit of the front, but not the frontal plate. 
Two postoculars, each deeper than wide. Temporals 1-JM. Superior 
labials eight, eye resting on fourth and fifth ; all longer than high, ex- 
cepting the flflh. Inferior labials eight, fifth largest and in contact with 
postgeneials ; all longer than deep. Postgeneials considerably longer 
than pregcneials. Total length, .805 ; length of head to rictus oris, .021 ; 
length of tail, .245. Gastrosteges, 150 ; urosteges, 88 ; anal divided. 

Color above bluish olive, with a median dorsal brown band with ill- 
defined borders, of four scales in width. Sides, up to the frt>nt row of 
scales inclusive, dark slate blue, which forms a band from the canthos' 
oris to the end of the tail, which extends also on the ends of the gastro- 
steges and urosteges. On the anterior third of the length in the larger 
specimen, and on the greater part of the body in the smaller, this part 
of the bund isolates itself into dark round spots ; on the upper edge of the 
lateral band every other scale has a pale spot in the centre. Head dark 
brown above. A black band passes through each eye from the end of the 
muzzle, and following the edge of the occipitals unites on the nape into a 
single median band which continues as the dorsal band. Belly yellow, 
gastrosteges bluish at the bases and edges, forming cross-lines. 

Tachymenis hypoconia Cope. Proceeds. Academy Phila., 1800, p. 247. 
Mesotes obtrusu^ Jan., Archiv. p. la Zoologia Modena, 1863, Ck>ro- 
nellidic, p. 06. Abundant. 

Thamnodynastes nattereri Mikan. Abundant. 
Drymobius PANTHERINU8 Merrcm. 
IIerpetodryas carinatus Linn. 
PiiiLODRYAS sCHOTTii Fitz. Abundant. 
PuiLODUYAS 0LFER8II Licht. Abundant. 

Tropidodryas ^stivus D. &. B. Dryophylax D. & B. ; PhUodryag 

Giintiier. 

The name Tropidodryas is proposed for a genus which differs from 
Philodryas only in liaving keeled scales. It includes the T, astivus and 
the T. serra {Dryophylax D. & B.). 
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Lkptoonathus oatesbti D. & B. 

OXITBRHOPUS BHOMBIFEB D. & B. 
OXTRBHOPUS PLUMBEU8 Wied. 

Ltstbophis dobbignyi Dum. & Bibr. HeUrodon dorbignyt Dum. & Bibr. 

The generic name Lystrophis is now proposed for the Heterodontes of 
Dum^ril and Bibron, which have smooth scales and a divided anal plate. 
Catachlein has been already proposed by Jan. for the smooth species with 
entire anal plate. 

Xbnodon bhabdogbphalus Boie. 

Xknouotx heoyidii GTunth. 

Helicops ii^FRATiBNiATus Jan. Iconographie Ophidiens, Livr. 28, 1868. 
PI. iii, fig. 8. Helicops trivittattu Cope. Proceeds. Am. Philos. Soc, 
1877, p. 92. 

One side of the head of the single specimen displays but seven superior 
labials ; the other side eight. Both sides display two loreal plates, one 
above the otheri 

Helicops baliooastbb, sp. nov. 

Scales in nineteen longitudinal rows ; those of six rows on each side as 
wide as, or wider than long ; all keeled except those of the first row on 
each side, the second very weakly. Dorsal scales finely striate. Head 
little distinct, muzzle very short. Nostrils superior. Each nasal plate and 
the loreal higher than long. Preocular very narrow ; two postoculars, 
each longer than deep. Internasal small ; prefrontals wider than long. 
Frontal long with parallel sides, occipital rather long. Temporals 2 — 2, 
the superior of the anterior pair only reaching the postoculars, and in con- 
tact with both of them. Superior labials eight, the fourth only entering 
the orbit. Inferior labials eleven, seventh largest, and the last one in 
contact with the postgeneials, which are about as long as the pregeneials. 
Total length, M. .587 ; of mouth to can thus, .017 ; of tail, .114. Gastro- 
steges, 128 ; one divided anal ; scutella, 69. 

Superior and lateral surfaces to the middle of the second row of scales 
blackish brown, with a lighter brown band on the sixth and adjacent 
halves of the fifth and seventh rows. A yellow lateral band on the 
adjacent halves of the first and second rows of scales. Belly black with 
one or two square yellow spots on the middle portions of most of the gas- 
trosteges, which are sometimes so arranged as to leave a black spot in the 
middle, which together form parts of a median black band on the thoracic 
region. Tail with a median black band below. A dark cross-band con- 
necting the corners of the mouth across the throat. In a young specimen 
this cross-band connects the ends of two longitudinal black stripes, which 
extend from each penultimate inferior labial. A black band on each side 
of the geneials connected by a cross-bar across the ends of the postgeneials. 
In the younger specimen the dark brown of the back is lighter, and each 
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dorsolateral brown band has a row of small dusky spots along iU superior 
and inferior edges. 

This species is near the K ir^atcmiatw Jan., and ftiture fnyestigation 
may prove it to be a variety of that species. In two speclmeas of the 
latter the scales are in seventeen rows, in three specimens of the ff, baUo^ 
gasUr they are in nineteen rows. In a small H. ir\fi^atamiaiu$ the extemsl 
edges of the dorsal band are not spotted but form a dark band. The color 
of the lower surface in the two species Is quite different. 

I note here that the Helicops alleni Garman, from Florida, has the scales 
entirely smooth. It is necessary therefore that it be placed in another 
genus, which I call Liodytes. Its diagnosis is that of Helioops with the 
addition, scales smooth. 

Elafs altibostris Cope. Three specimens. 

Bothbops altrrkatus D. & B. Common. 

Explanation qf Ftate. 

Heads and tails of Amphisbsenids. Fig. a Head, from above ; b, from 
below ; c, from the side ; d, the tail with preanal plates andf pores, firom 
below. 

Fig. 1. AmpJiisbaena trachura Cope. 

Fig. 2. Amphisbcena benienns Cope. 

Fig. 8. Amphisbana ocddentalii Cope. 

Fig. 4. Amphxsbdna angtutifrons Cope. 

Fig. 5. Aporarchus prunicolar Cope. 

Fig. 6. Amphisbana alba Linn (Three specimens). 

Fig. 7. A. alba var. radiata Cope. Caudal annuli 18; of the body 
28G ; preanal plates 12 ; pores 8. Uniform white. Habitat unknown. One 
specimen. 

Fig. 8. A. alba var. dissecta Cope. Annuli to vent 226 ; of tail 18 ; pre- 
anal plates 12 ; pores 8. Brownish above, below white. Venezuela. One 
specimen. 



The Lineal Measures of the Semi- Civilized Nations of Mexico and Central 

America. By Daniel 0. Brinton, M.D. 

(Read before the American Philosophical Society, January 2, 1885,) 

rositive pro<2:res9 in constructive art can be accurately esti- 
mat(»cl by the kind and perfection of the instruments of pre- 
cision employed by the artists. A correct theory of architectare 
or of sculpture must have as its foundation a correct system of 
weigiits and measures, and recognized units and standards of 
gravity and extension. Where these are not found, all is guess- 
work, and a more or less hap-hazard rule-of-thumb. 



18B5.] 195 [BrintOD. 

In a Study of the art-products of Mexico and Central America, 
it has occurred to me that we may with advantage call linguis- 
tics to our aid, and attempt to ascertain, by our analysis of the 
words for weights and measures, what units, if any, were employed 
by those who constructed the massive works in that region, 
which still remain for our astonishment. The tongues I shall 
examine are the Maya of Yucatan, its related dialect, the Cak- 
chiquel of Guatemala, and the Nahuatl or Aztec of Mexico. The 
most striking monuments of art in North America are found in 
the territories where these were spoken at the time of the con- 
quest. The Cakchiquel may be considered to include the 
Quiche and the Tzutuhil, both of which are closely associated 
to it as dialects of the same mother tongue. 

The Mayas. 

The generic word in Maya for both measuring and weighing, 
and for measures and weights, is at present pjdz^ the radical 
sense of which is ^^ to put in order," '^ to arrange in definite 
limits." Its apparent similarity to the Spanish pesar^ French 
peaevy etc., seems accidental, as it is in Maya the root of various 
words meaning battle, to fight, etc., from the ^' order of battle " 
observed on such occasions. Any weight or measure is spoken 
of as ppizibj to measure land is ppiz luum^ a foot measure ppiz- 
oCj etc. But I am quite certain that the original scope of the 
word did not include weight, as there is no evidence that the 
ancientMayas knew anything about a system of estimating quan- 
tity by gravity. If the word is not from the Spanish pesar^ it 
has extended its meaning since the conquest. 

The Maya measures are derived directly, and almost exclu- 
sively from the human body, and largely from the hand and foot. 

Oc, the foot ; chekoc^ the footstep, the joint or length of the 
foot as a measure of length. Other forms of the same are chekel, 
chekeb. cheheb-oc^ c^ei(;-oc,and this abundance of synonj^ms would 
seem to show that the measure of a foot was very familiar and 
frequent. The verb is chekoc (tah^ te), as in the phrase : 

Chekocti yotoeh Ku. 

He measured by feet Hishouse God. 

u e. He measured by feet the church. From this was dis- 
tinguished — 
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Xakab^ paces or strides, a word confined to the paces of man. 
The verb is xakah (tahj te\ to step off, to measure by paces. 

Quite a series of measures were recognized ft'om the ground 
(or, as some say, from the point of the foot) to the upper por- 
tions of the body. 

Hun cal coy u-xul (one to the neck of the ankle its-end), ex- 
tending from the ground to the narrowest portion of the ankle. 

Hun ppuloc u-xul (one calf-of-the-leg its^nd), from the ground 
to the highest portion of the calf of the leg. The word xul means 
end or limit, and is used often adverbially, as in the phrase uay 
U'Xul^ literally " here its end," or " thus far," (Span, hasta cupii). 

Hun pixib, the distance from the ground (or point of the toes) 
to the knee-cap. From piixj the knee. Also called hun hoi piiXj 
from hol^ head, the knee-cap being called '' the knee-head." 

Hun hachabeXj one girdle, from the ground to the belt or 
girdle to which the skirt was fastened (from hack, to tie, to 
fasten). The same measure was called hun thtth^ the word theth 
being applied to the knot of the girdle. 

Hun tanam^ from the ground to the border of the true ribs, 
from tanam, the liver. The Diccinario de Motul gives the ex- 
ample, hun tanam in waZ, one tanam (is) my com, i. e., my corn 
reaches to my chest. It adds that the measure is from the point 
of the foot to the chest. 

Hun tzem, a measure from the ground to a line drawn from 
one mamma to the other. 

Hun cal uxul^ one neck its-end, from the ground to the bor- 
der (upper or lower?) of the neck. 

Hun chi, from the mouth, c/it, to the ground. 

Hun holom^ one head, from the top of the head to the ground. 
This is also called hun uallah^ one time the stature or height 
of a man, from a root meaning ** to draw to a point," " to 
finish off." The Spanish writers say that one uallah was equal 
to about three varas, and was used as a square measure in 
meting com fields (Dice. Motul). The Spanish vara differed as 
much as the English ell, and to the writer in question could not 
have represented quite two feet. Elsewhere he defines the vara 
as half a braza or fathom. (See below, betan.) 

The hand in Maya is expressed by the word kab, which 
also means the arm, and is more correctl}^ therefore translated 



\ 



107 



[BrlnlOD, 



r the anatomical term " upper extremity." This is not an nn- 

mple in American tongues. When it is neceasjiry to 

Ipfinc the hand B]i«cifioally the Mayas say u cheel lead, " tlie 

ranch of tlie arm," and for the fingers u nii kab, '"the points 

pitemlly, noses) of the arm " or upper extremity. 

The shortest measurements known to them appear to have 

Wen finger-breadths, which are expressed by this phrase u nii 

kab. The thumb was called u na kab, literally " the motlier of the 

^|iuuid " or arm, and as a measure of length the distance from the 

Hirst Joint to the end of the nail was in use and designated by 

^Hbe same term. 

H With the hand open and the fingers extended, there were three 
different measures or spans recognized by the Mayas. 

1. The nab, from the tip of the thumb to the tip of the mid- 
dle finger. 

, S. The Deonab, or little nab, from the tip of the thumb to the 
Mp of the index finger. This is the sjian yet most in use by the 
»tive inhabitants of Yucatan (Dr. Berendt). 

. The chi nab, or the nab which extends to the edge, from 
B ti|i of the thumb to the tip of the little finger (Pio Perez). 
; The kok was a hand measure formed by closing the fingers and 
tending the thumb. Measuring from the outer border of the 
i to the end of the thumb, it would be about seven inches, 
he cue or nocA cue (nocA, is a term applied to a bony promi- 
kence, in this instance to the olecranon) was the cubit, and was 
leasured from the summit of the olecranon to the end of the 
I, about eighteen inches. 
The most important of the longer measures was the zap or 
iapal. It was the distance between the extremities of the ex- 
nded arms, and is usually put down at a fathom or six feet. 
I The half of it was called belan or patan, meaning "to the 
Uddle of the chest."' Canes and cords were cut of the fixed 
ingth of the lap and bore the name lapalche, zap-sticks, as our 
Hard-xtick {che = stick), and hilppiz, measuring rods (hil, a 
species of cane, and ppi^, to measure, jDicc. Molul). 

On this as a unit, the customary land measure was based. It 
was the kaan, one shorter, Awn kaan lah oj zapalche, a kaan of 
three lap, and one longer, hun kaan tah can zapalche, a kaan 
of four zap. The former is stated to be thirty-six fathoma 
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square, the latter forty-eight fathoms square. Twenty kaan 
made a vinic^ man, that amount of land being considered the 
area requisite to support one family in maize. 

The uncertainty, about this measure is increased by the evi- 
dent error of Bishop Landa, or more probably his copyist, in 
making the vinic equal to 400 square feet, which even in the 
most favored soils would never support a family. He probably 
said ^^ 400 feet square," which in that climate would be suflScient. 
The kaan is said by Spanish writers to be equal to the Mexican 
mecate, which contains 5184 square feet. I acknowledge, how- 
ever, that I have not reconciled all the statements reported by 
authors about these land measures. 

Greater measures of length are rarely mentioned. Journeys 
were measured by luh, which the Spaniards translated 
" leagues," but by derivation it means " resting places," and I 
have not ascertained that it had a fixed length. 

The Mayas were given to the drawing of maps, and the towns 
had the boundaries of their common lands laid out in defi- 
nite lines. I have manuscripts, some dating as. early as 1542, 
which describe these town lands. In most of them only the 
courses are given, but not the distances. In one, a title to a 
domain in Acanceh, there are distances given, but in a measure 
quite unknown to me, sicina^ preceded by the numeral and its 
termination indicating measures, hulucppiz sicina, eleven 
sicinas.* 

The maps indicate relative position only, and were evidently 
not designed by a scale, or laid off in proportion to distance. 
The distinguished Yucatecan antiquary, the Rev. Don Crescen- 
cio Carrillo, in his essay on the cartography of the ancient 
Maj as,f apparently came to the same conclusion, as he does not 
mention any method of measurement. 

I do not know of any measurements undertaken in Yucatan to 
ascertain the metrical standard employed by the ancient archi- 
tects. It is true that Dr. Augustus LePlongeon asserts positively 
that they knew and used the metric system j and that the metre 
and its divisions are the only dimensions that can be applied 

• Acanceh Cheltun. Tllulo de un solar y Monte en Acanceh, 1787, MS. 
t Geografia Maj/a, Anales del Museo Nncional de Mexico, Tome 11, p. 486. 
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to the remains of the edifices.* But apart from the eccentricity 
of this statement, I do not see from Dr, LePlongeon's own meas- 
urements that the metre is in any sense a common divisor for 
them. 

From the linguistic evidence, I incline to believe that the oc, 
the foot, was their chief lineal unit. This name was also applied 
to the seventh day of the series of twenty which made up the 
Maya month ; and there may be some connection between these 
facts and the frequent recurrence of the number seven in the 
details of their edifices.t 

The CakchiqueU. 

The root-word for measuring length is, in Cakchiquel, et. Its 
primitive meaning is, a sign, a mark, a characteristic. From this 
root are derived the verbal etah, to measure length, to lay out a 
plaii, to define limits; etaly a sign, mark, limit; etabal^ meas- 
ured field ; etamah^ to know, t. e., to recognize the signs and 
characters of things ; etamanizahy to cause to know, to teach, to 
instmct ; etc. 

My authorities do not furnish evidence that the Cakchiquels 
used the foot as a unit of measurement, differing in this from the 
Mayas. They had, however, like the latter, a series of measure- 
ments from the ground to certain points of the body, and they 
used & special terminal particle, bem (probably from 6e, to go), 
'^ up to " to indicate such measurements, as vexibemy up to the 
girdle (vexj girdle, t, connective, bem, up to, or '' it goes to "). 

These body measures, as far as I have found them named, are 
as follows : 

quequebem, from the ground to the knee. 

ru-vach a, from the ground to the middle of the thigh ; liter- 
ally 'Mts front, the thigh" (ruj its, vachy face, front, a, the 
muscles of the thigh). 

vexibemj from the ground to the girdle, vex^ which in ancient 
times supported the breech-cloth. 

•*• The metre to the only mecuure of dimention which agrees with that adopted hj 
these most ande&t arttoU and architects."— Dr. Le Plongeon, Mapapan and 
Maya ImseriptionM, in Proceedings of the American Antiquarian Society, April, 
1S8L 

t** Nearly all the monnments of Yucatan bear evidence that the Mayas had a 
predlleetlon for the nomber seven,'* etc. Le Plongeon, Vettiget of th* Mayas, p. 
S8» (Kew York, 1881). Of coarse, this may have other symbolic meanings also. 
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qualqaxxhemj from the ground to the first true ribs. 
kulim^ from the ground to the neck (kul). 

The more exact Cakchiquel measures were derived from the 
upper extremity. The smallest was the finger breadth, and was 
spoken of as one, two, three, four fingers, hun oa^ cay ca^ ox ca^ 
cah ca (ca = finger). This was used in connection with the 
measure called tuviCj the same that I have described as the Maja 
kok, obtained by closing the hand and extending the thumb. 
They combined these in such expressions as ca tuvtc rugin hun 
ca, two tuvica with (plus) one finger breadth (Goto, Diccionario^ 

MS.). 

The span of the Cakchiquels was solely that obtained by ex- 
tending the thumb and fingers and including the space between 
the extremities of the thumb and middle finger. It was called 
qutu, from the radical qui, which means to show, to make manl- 
iest, and is hence akin in meaning to the root et, mentioned 
above. 

The cubit, chumay, was measured from the point of the elbow 
to the extremities of the fingers. We are expressly informed by 
Father Goto that this was a customary building measure. 
^^ When they build their houses they use this cubit to measure 
the length of the logs. They also measure ropes in the same 
manner, and say, Tin chumaih retaxic rigam, I lay out in cubits 
the rope with which I am to measure." {DicdonariOj MS.) 

The different measures drawn from the arms were : 

chumay^ from the elbow to the end of the fingers of the same 
hand. 

hahmehl, from the elbow to the ends of the fingers of the oppo- 
site hand, the arms being outstretched. 

telen, from the point of the shoulder of one side to the ends of 
the fingers of the outstretched arm on the other side. 

tzam telen, from the point of the shoulder to the ends of the 
fingers of the same side. Tzam means nose, point, beak, etc. 

ru vach qux, from the middle of the breast to the end of the 
outstretched hand. 

hah^ from the tips of the fingers of one hand to those of the 
other, the arms outstretched. 

Another measure was from the point of the shoulder to the 
wrist. 
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The hahj or fathom, was one of the units of land measure, and 
the corn fields and cacao plantations were surveyed and laid out 
with ropes, gam, marked off in fathoms. The fields are described 
as of five ropes, ten ropes, etc., but I have not found how many 
fathoms each rope contained. 

Another unit of land measure in frequent use was the makoh. 
This was the circumference of the human figure. A man stood 
erect, his feet together, and both arms extended. The end of a 
rope was placed under his feet and its slack passed over one 
hand, then on top of his head, then over the other hand, and 
finally brought to touch the beginning. This gives somewhat 
less than three times the height. This singular unit is described 
by both Varea and Goto as in common use by the natives. 

There were no accurate measures of long distances. As among 
the Mayas, journeys were counted by resting places, called in 
Cakchiquel uxlanibal, literally *' breathing places," from uxla^ 
the breath, itself a derivative of the radical ux^ to exist, to be, to 
live, the breath being taken as the most evident sign of life. 

There was orignally no word in Cakchiquel meaning " to 
weigh," as in a balance, and therefore they adopted the Spanish 
pesOj as tin pesoih^ I weigh. Nor, although they constructed 
stone walls of considerable height, did they have any knowledge 
of the plumb line or plummet. The name they gave it even 
shows that they had no idea what its use was, as they called it 
** the piece of metal for fastening together," supposing it to be 
an aid in cemehting the stone work, rather than in adjusting its 
lines (Coto, s. v. Floma de alboHil), 

The Aztecs. 

In turning to the Mexicans or Aztecs, some interesting prob- 
lems present themselves. As far as I can judge by the'Xahuatl 
language, measures drawn from the upper extremity were of 
secondary importance, and were not the bases of their metrical 
standards, and, as I shall show, this is borne out by a series of 
proofs from other directions. 

The fingers, mapilli^ appear to have been customary measures. 
They are mentioned in the early writers as one equal to an inch. 
The name mapilliy is a synthesis of maitlj hand, and pilli, child, 
offspring, addition, etc. 

PROC. AMBB. PHIL08. SOC. XXII. 118. Z. PRINTED MARCH 14, 1885. 
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The span was called miztell or miztitl, a word of olivious 
derivation, meaning "between the finger naile," from iitttt, 
finger nail. This span, however, was not tike oars, ft'om llie 
extremity of the thumb to the extremity of the little finger, nor 
yet like that of the CakcliiqiieU, from the extremity of the 
thumb to that of the middle finger, but like that now in use 
among the Mayas (see above), from the ostremity of the thamb 
to that of the index finger ("cuanto se mide con «1 pulgar y el 
indice." Molina■,Vocabulario)^ 

There were four measures from the point of the elbow ; one to 
the wrist of the same arm, a second to the wrist of the opposite 
arm, a third to the ends of the fingers of the same arm, and ths 
fourth to the ends of th* fingers of the opposite arm, the arm« 
always considered as extended at right angles to the body. The 
terms for these are given somewhat confusedly in my authori^ 
ties, but I believe the following are correct : 

1. From the elbow to the wrist of the same ami ; cemmattoti 
palzlif^'a, little arm measure," from ce, a, one, ma from mi 
arm or hand, tzoUoca, amall, inferior, patzoa, to make sdoeU, 
diminish. 

2. Prom the elbow to the wrist of the opposite arm, cemm\ 
an arrow, a shaft, from ce, and mill, arrow, this distance bei 
the approved length of an arrow. We may compare the o] 
English expression, a " cloth-yard shaft," 

3. From the elbow to the ends of the fingers of the same 
cemmolicpill, o^e elbow, ce, one, molicjntl elbow. This ia- 
cubit. 

4. From the elbow to the ends of the fingers of the oppoal 
arm. 

The following were the arm meaaurea : 

cemacolli, from the tip of the shoulder to the end of the hand 
(c«, one, vm^oa, to extend the arm). 

cemmati, from the tip of the fingers of one hand to those 
the other. Altliough this word is apparentlj' a synthesis of 
one, maill, arm, and means " one arm," it is uniformly rendei 
by the early writers una brasa, a fathom. 

cemjollotH, from the middle of the breast to the end of tbe 
fingers (ce, one, yoUotl, breast). 

It is known thiit tbe Aztecs bad a standard measure of leni 
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tiicb they employed in laying out grounds atid constructing 

mildingfl. It was citllecl the odacatl, but neither the derivation 

of this word, nor the exnct length of the measure it represented 

has been poaitivelj- ascertained. The first syllable, oc, it will bo 

noticed, is the same as the Maya word for foot, and in NahiiatI 

^urocpa/2i is " the sole of the foot," This was used as a measure 

^Bb; the decimal system, and thore were in Nahuatl two Beparat« 

^Hnd apparently original words to express a measure of ten foot 

^Tengths. One was : 

matlaxocpallaiamackiualoni, which formidable synthesis is 
analyzed aa follows: malla, from matlaclH ten, xacpal, from 
xocpalli, foot-soles, lamachuia, to measure (from machioll, a 
sign, or mark, like the Cakchiquel etal), Z, for to, sign of the 
passive, oni, a verb.il termination " equivalent to the Latin bilie 
^Ur dag " (Carochi, Arte de la Lengua Metricana, p. 1 3i). Thus 
^Bie word means that which is measurable by ten foot lengths. 
^V The second word was tnaliacyxiliaianiaddualoni. 
^H The composition of this is similar to the former, except that 
^Hp the place of the perhaps foreign root .roc, foot, yxill, foot, 
Hb nsed, which seems to have been the proper Nahuatl term. 

As these words prove that the foot-length was one of the 
standards of the Aztecs, it remains to be seen whether they en- 
lighten us as to the oclacntl. I quote in connection an interest, 
ing passage by the native historian, Fernando de Alva Ixtlilxo- 
ohitl in his Hinloria Chichi meca, published in Lord Kiugsbor- 
ough's great work on Mexico (Vol. is, p. 242). IxtHlzoohitl is 
tcribing the vast communal dwelling built hy the Tencucan 
ieftain JfcKahualcoyotl, capable of accomodating over two 
t persons. He writes : " These houses wore in length 
t to west four hundred and eleven and a half [native] 
, which reduced to our [Spanish] measures make 
Itnndred and thirty-four and a half yards {naras), and in 
bdtb from north to south three hundred and twenty-six meas- 
tea, which arc nine hundred and seventy -eight yards." 
[This passage baa been analyKed by the learned antiquary 
nnor Orozco y Berra.* The native measure referred to by 
^Ulxoohitl was tliat of Tezcuco, which was identical with that 

n'j0ua f de la QuujuWa Oa ittiina,Toiaa I, pp, SST-S 
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of Mexico. The yard was the vara de BurgoSj which had been 
ordered to be adopted throughout the colony by an ordinance of 
the viceroy Antonio de Mendoza. This vara was in length 0.838 
metre, and as according to the chronicler the native measure was 
just three times this (,411^X3 = 1234^, and 326 X 3 = 978), it 
must have been 2.514 metre. This is equal in our measure to 
9.842 feet, or, say, nine feet ten inches. 

This would make the octacatl identical with those long-named 
ten-foot measures, which, as I have shown, were multiples of the 
length of the foot, as is proved by an analysis of their compon- 
ent words. 

This result is as interesting as it is new, as it demonstrates 
that the metrical unit of ancient Mexico was the same as that of 
ancient Rome — the length of the foot-print. 

Some testimony of another kind m»,y be brought to illustrate 
this point. 

In 1864, the Mexican government appointed a commission to 
survey the celebrated ruins of Teotihuacan, under the care of 
Don Ramon Almaraz. At the suggestion of Senor Orozco this 
able engineer ran a number of lines of construction to determine 
what had been the metrical standard of the builders. His de- 
cision was that it was *' about " met. 0.8, or, say, 31^ inches.* 
This is very close to an even third of the octacatl, and would thus 
be a common division of lengths laid off by it. 

I may here turn aside from my immediate topic to compare 
these metrical standards with that of the Mound-Builders of the 
Ohio valley. 

In the American Antiquarian^ April, 1881, Prof. W. J. Mc- 
Gee applied Mr. Petrie's arithmetical system of " inductive 
metrology " to a large number of measurements of mounds and 
earth-works in Iowa, with the result of ascertaining a common 
standard of 25.710 inches. 

In 1883, Col.. Charles Whittlesey, of Cleveland, analyzed 
eighty -seven measurements of Ohio earth-works by the method 
of even divisors and concluded that thirty inches was about the 

• Memoria de lo» TVaboJos ejceritadon por la comMon scienttjlca de Paehuca enelaHo 
de IsOi, p. 367, quoted by Orozco. Almnraz's words are not at all precise: *' la 
unldad lineal, con pequefios modiflcuciones, debi6 ser cosa de 0, m 8, 6caatro 
palmos prdximamente." 
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length, or was one of the multiples, of their metrical stand- 
ard.* 

Moreover, fifty-seven per cent of all the lines were divisible 
without remainder by ten feet. How much of this may have 
been owing to the tendency of hurried measurers to average on 
fives and tens, I cannot say, but leaving this out of the question, 
there is a probability that a ten foot-length rule was used by the 
" mound-builders " to lay out their works. 

It may not be out of place to add a suggestion here as to the 
applicability of the methods of inductive metrology to Ameri- 
can monuments. The proportions given above by Ixtlilxochitl, 
it will be noted, are strikingly irregular (4 Hi, 326). Was this 
accident or design ? Very likely the latter, based upon some 
superstitious or astrological motive. It is far from I solitary 
example. It recurs everywhere in the remarkable ruins of 
Mitla. " Careful attention," says Mr. Louis H. Aym^, " has 
been paid to make the whole asymmetrical. * * * This 
asymmetry of Mitla is not accidental, I am certain, but made 
designedly. M. D(5sir^ Cham ay tells me he has observed the 
same thing at Palenque.^' These examples should be a warning 
against placing implicit reliance on the mathematical pro- 
cedures for obtaining the lineal standards of these forgotten 
nations, f 

Whatever the lineal standard of the Aztecs may have been, we 
have ample evidence that it was widely recognized, very exact, 
and officially defined and protected. In the great market of 
Mexico, to which thousands flocked from the neighboring coun- 
try (seventy thousand in a day, says Cortes, but we can cut this 
down one-half in allowance for the exaggeration of an enthusiast) , 
there were regularly appointed government officers to examine 
the measures used by the merchants and compare them with the 
correct standard. Did they fall short, the measures were broken 
and the merchant severely punished as an enemy to the public 

weal.t 

. 

* TTie Metrical Standard of the Moux^d-Ruildert, Reduced by the Method of 
Even Divisors. By Col. Chas. Whittlesey (Cleveland, 1883). 

t Notea on MUla, in Proceeding* of the Americj^n Antiquarian Society^ April, 1882, 
p. 97. 

t See Herrera, Deeadas de /ndioff, Dec. li, Lib. vii, cap. xvl, and Dec. ill, Lib. 
Iv, cap. xvil. " Castigaban mucho alque falseaba medidas, diciendo que era 
enemigo de todos 1 ladron publico," etc. 
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The road-measures of the Aztecs was by the stops of the 
carriers, as we have seen was also the case in Guatemala. In 
Nahuatl these were called neceuillij resting places, or netlcUolli^ 
sitting places ; and distances were reckoned numerically by 
these, as one, two, three, etc., resting places. Althongb thla 
seems a vague and inaccurate method, usage had attached com- 
paratively definite ideas of distance to these terms. Fatber 
Duran tells us that along the highways there were posts or 
stones erected with marks upon them showing how many of these 
stops there were to the next market-towns — a sort of mile-stones, 
in fact. As the competition between the various markets was 
very active, each set up its own posts, giving its distance, and 
adding a curse on all who did not attend, or were led away by 
the superior attractions of its rivals I "i" 

So far as I have learned, the lineal measures above mentioned 
were thoseapplied to estimate superficies. In some of the plans 
of fields, etc., handed down, the size is marked by the native 
numerals on one side of the plan, which are understood to indi- 
cate the square measure of the included tract. The word in 
Nahuatl meaning to survey or measure lands is Ualpoa^ literally 
*^ to count land," from tlalli land, /7oa to count. 

The Aztecs were entirely ignorant of balances, scales or 
weights. Cortes says distinctly that when he visited the great 
market of Mexico, Tenochtitlan, he saw all articles sold by num- 
ber and measure, and nothing b}'^ weight.f The historian. Her- 
rera coniirms this from other authorities, and adds that wben 
grass or hay was sold, it was estimated by the length of a cord 
which could be passed around the bundle.J 

The plumb-line must have been unknown to the Mexicans, also. 
They called it temetztepilolli, " the piece of lead which is hung 

* Ilnbinn termlnofi sefialndos de cuantas leguas hablan de acudir Alosmer- 
cados," etc. Dlegro Duran, HUtoria tie la Nucva Enpafia^ Vol. II, pp.215, 216w Both 
tlie torniR in the text are translated Ica^m in Molina'8 Vocabulary, so that it la 
probable that the renting places were something near two and a half to three 
milen apart. 

t'*Todo lo venden por cuentay medlda, cxcepto que fasta agora noseba vlato 
vender cosa alguna por peso." Cartas y Relaeionea de Hernan Oortett p. 105. (EUl. 
Gayangos.) 

X "Ten Ian inedlda para todns las cosas ; hasta la lerva, que era tanta, qaanta 
so podia ntar con una cu(;rda de una braza por un tomln." Herrera, Z>cead<w 
d« /nr/ia«, Deo. 11, Lib. vll, cap. xvi. In another passage where this hlstoriaa 
speaks of vrelghts (Dec. ill, Lib. Iv, cap. xvil), it is one of his not Infrequent 
slips of the pen. 
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from on high," flrom temetztli^ lead, and piloa^ to fasten something 
high np. Lead was not unknown to the Aztecs before the con- 
quest. They collected it in the Provinces of Tlaohco and Itzmi- 
qnilpan, bat did not esteem it of much value, and their first 
knowledge of it as a plummet must have been when they saw it 
in the hands of the Spaniards. Hence their knowledge of the 
instrument itself could not have been earlier. 

The conclusions to which the above facts tend are as follows : 

1. In the Maya system of lineal measures, foot, hand, and body 
measures were nearly equally prominent, but the foot unit was 
the customary standard. 

2. In the Cakchiquel system hand and body measures were 
fUmost exclusively used, and of these, those of the hand pre- 
vailed. 

3. In the Aztec system, body measurements were unimportant, 
hand and arm measures held a secondary position, while the foot 
measure was adopted as the official and obligatory standard both 
in commerce and architecture. 

4. The Aztec terms for their lineal standard being apparently 
of Maya origin, suggest that their standard was derived from 

that nation. 

5. Neither of the three nations was acquainted with a system of 

estimation by weight, nor with the use of the plumb-line, nor 
with an accurate measure of long distances. 



An Experiment in Weather Forecast. By FUny Earle Chaee, LL,D, 

{Read before the American PhUosopTuectl Society, Jan, 16, 1885.) 

The class of '88, in Haverford College, have studied Chase's Elfements 
of Meteorology, with a special view to the formation of trained habits of 
observation. They have acquired such skill in local weather forecast* 
that they undertook, early in December, to predict the probable regions 
of fair and stormy weather for all parts of the United States, on Christmas 
and New Year's days. The predictions were forwarded to Washington 
and submitted, through the courtesy of Gen. W. B. Hazen, Chief Signal 

*The vertflcations, after two months* study, ranged between 74 and 00.3 per 
oent, the general average being 81.5 per cent. 
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Officer U. S. A., to the Board of IndicationB, to ascertain the degree of 
accuracy. 
The following were the grounds of forecast : 

1. The mechanical influence of solar and lunar tides on atmospheric 
currentd, which has been tested by sixteen years' investigation and obser- 
vations at Philadelphia and Haverford College. The normal tendency of 
tidal pressure, independent of friction, polar and equatorial currents and 
other disturbing influences, is from the East at syzygy, fh>m the South at 
the following octant, from the West at quadrature, and fh>m the North at 
the following octant, thys forming a lunar wind -rose, of a like character 
to Dove's solar wind-rose. 

2. The normal percentage of average lunar rainfall on the several days 
of the lunar month, as deduced from three years' observations of the 
Signal Service Sergeants (Proc. Amer. Phil. Soc. xiv, 416-8). 

8. The Signal Service tables of the winds which are most likely, as well 
as of those which are least likely, to be followed by rain or snow in each 
region, during each month of the year. 

I had previously stated (Elements of Meteorology, Part i, p. 05), that 
"a verification of lunar forecasts in five cases out of nine should be re- 
"garded as satisfactory. In favorable localities, if due regard is paid to 
"temporary local influences, predictions may often be made for a month 
" in advance, which will prove true in three cases out of four." The re- 
ports which were received from the Signal Office were examined in 
several different ways, the lowest mean verification of lunar influence for 
the two days being 59 per cent., while the highest was 100 per cent., as is 
shown by the following tests ; 

I. Tests of Lunar Influence. 

a. The tri-daily bulletins of the Signal Service Bureau, show that in 
13 of the 22 regions, or 59.1 per cent., there were such differences of baro- 
metric pressure between the two days of observation as should be pro- 
duced by tidal influence, viz : increased pressure when the normal cur- 
rents are retarded, diminished pressure when tliey are accelerated. 

iS. The normal relation of tempeniture to pressure (thermometer rising 
when hiiromcter falls, and tice versa) was shown in 17 of the 22 regions, 
or 77 per cent. 

Y The tendency to partial reversal of surface currents by friction, in 

passint; over the liind, aud consequent partial opposition of lunar in- 
fluence,* was shown in 19 of the 22 regions, or 80 per cent. 

o. Tlu^ rainfall on Christmas day was 1.07 times as great as that upon 
New Year's day. The lunar normal ratio was 1.04. This represents a 
verification of 97 per cent. 

e. The influence of "favorable localities," independent of any regard 
to "temporary local influences," was shown in the Middle Atlantic States, 

♦ Elements of Moteorol. Part I, pp. 93-5, Par. 1, 8; Proc. Amer. Phil. Sea, xi, Ua. 
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where the verification was 100 per cent., the weather at every station, on 
each of the days, being such as was foretold. 

n. TesU of Solar Influence, 

f • The special report of the Board of Indications, showed a verifica- 
tion of 70.7 per cent, for the fair forecasts and a rainfall, in amounts suffi- 
cient to be measured, in 25 per cent, of the regions for which stormy indi- 
cations were foretold. The full significance of this test cannot be satisfac- 
torily determined, because the normal proportion of stormy winds 
which bring actual rainfall has never been published. 

rj. The forecasts which were authorized by the Signal Service tables 
showed a verification of 1275 -*- 19 = 67.1 percent, on Christmas day, and 
of 575 -5- 15 = 38.5 per cent. oA New Year's Day, or a general mean of 
1850 -^ 84 = 54.4 per cent. In three of the region^ at the former date, and 
in seven at the latter, no forecasts were prescribed by the tables, the wind- 
deflecting tendencies being from doubtful azimuths. This test, like the 
foregoing, is affected by the uncertainty as to what constitutes a satisfac- 
tory verification of storm-forecasts which cover winds from one-half of 
the azimuths. 

0, As nearly as could be ascertained from the tri-daily reports, the 
stormy indications in the Signal Service tables were verified in 65 per cent, 
for the fair winds, and there was measurable, precipitation after 43 per 
cent, of the stormy winds, the general mean verification being 60 per cent. 
This would indicate a verification, according to the preceding test, of 
54.4 -f- 60 = 90.7 per cent. 

e. The ratio of lunar to solar monsoon influence, which was shown in 
tests a and rj (59.1 -*- 54.4 = 1.086) agrees very nearly with the ratio which 
was shown by the winds at Haverford during the past year (545 -f- 514 = 
1.06). Of 1059 observations, 545 were nearer the azimuth which repre- 
sented the lunar tidal tendency and 514 nearer that which represented 
the solar monsoon influence, as given by Coffin (Winds of the Globe, 
p. 431). This degree of accordance seems to justify the belief that 
the subsidiary value of lunar normals would be found as great elsewhere 
as it is at Haverford, for detecting and codrdinating the abnormal in- 
fluences of equatorial or polar, cyclonic or anticyclouic, local or general 
currents. 

III. Teste at Haverford College for I884. 

K, Tidal acceleration of atmospheric currents was accompanied by low 
barometer ; tidal retardation by high barometer. 

Jl.The percentage, both of stormy winds and of cloudiness, was greater 
in the lunar stormy cycles than in the fair cycles. 

fi. Of the 120 days on which the lunar tidal tendencies were more 
stormy than fair, 54 were accompanied by measurable precipitation ; on 
32 other days there were winds from stormy directions ; 11 others were 
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cloudy, and on 23 days no special evidence of Btormy dii tarbanoe wm re- 
corded. Ttiis represents 81 per cent, of verifloation by atonn or alormy 
tendency, and 19 per cent of failure. 

V. Of the 120 days on which the lunar tidal tendencies were more fUr 

than stormy, 74 were fidr ; on 21 other days there were winds firom fUr 
directions, and on 25 days there was rain or snow with no special record of 
fair influence. This represents 62 per cent of complete Terifioatioii, 17 per 
cent, of partial verification, and 21 per cent of failure. 

^. Making allowance for one day's possible shifting of fair and stormy 
tendencies, by the acceleration of equatorial cyclonic currents, or the retar- 
dation of polar anticyclonic currents, 85 per cent, of the fkir, 71 per cent of 
the stormy, and 79 per cent of all the indications were completely Terifled. 
In this test no stormy verification was admitted in which there was not an 
actual measurable amount of rain or snow. 

o. Of the winds from stormy quarters during the year, 08 per cent were 
followed within 24 hours by measurable amounts of rain or snow. Of 
the winds from fair quarters, 72 per cent were followed by fkir weather 
for 24 hours, with no measurable amount of rain or snow. The meaa 
verification of all the wind indications was 68 per cent 

r. The comparative value of forecasts, from lunar indications which 

might have been foretold years in advance, and ttom wind indications 
which are good only for a day in advance, was 45 -i- 68 = 71.4 per cent. 
for storm ; 62 -«- 72 = 86.1 per cent for fair ; 58 -i- 68 = 77.9 per cent for 
all. 

p. The percentage of verification for stormy indications was greatest 

in winter and least in summer. 

<r. The percentage of verification for fair indications was greatest in 
autumn, and least in winter. There were marked indications, however, 
of a tendency toward general maximum verification in summer. 

r. The percentage of total verification was greatest in winter, when the 

thermal disturbance of Moon's tidal action is least, and least in summer, 
when the thermal disturbance is greatest. 

u. The percentage of verification, both for the fair and for the stormy 
indications, was greater in the equinoctial semester than in the solstitial. 

tf. The conflict of solar daily and monsoon influences with lunar 
montlily tidal influences was shown in numerous cases of stormy anti- 
cyclonisra and fair cyclonism which had been overlooked in the daily 
forecasts from Washington. Predominaiing solar influence accounted for 
82 of the 46 abnormal days during the fair lunar tendencies, and 51 of the 
66 abnormal days during the stormy lunar tendencies, or 74 per cent, of 
the whole. 

It would be unwise to draw any positive conclusions fh)m the results of 
a single exi)eriment, or from observations for a single year at a single 
station, but there is certainly encouragement for continuing the line of 
investigation which is here indicated. 
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N9U on CotdUU, Akukaite and Beegerite, By Oeorge A, Koenig. 
iRead h^are th$ American PhUoiophieal BoeUty, January 16, 188S,) 

The discovery of another rich vein of Bismuth silver ore in Oaray Co., 
Colorado, last spring, has developed new interest in the sulphobismuthfte 
minerals. The new discovery is called "Qladiator," and is situated, 
according to Mr. Stockder, my correspondent, at the mouth of Pough- 
keepsie gulch into the Uncompaghre valley. The "Alaska " is situated 
at the head of this gulch, some six or eight miles above the Gladiator. 

My esteemed friend and colleague. Prof. F. A. Qenth, examined some 
specimens of the new find, whilst others awaited my return from Europe. 

In connection with this investigation. Dr. Genth also analyzed material 
from a specimen, which I had given him as " Alaskaite" from the Alaska 
mine. The results of his analysis did not agree with the composition of 
alaskaite, as found by me, but rather with cosalite. To make doubly 
sure, he kindly asked me to repeat the analysis with well selected mate- 
rial from the same specimen. I did so with the following result : 



Bi 


= 43.54 


Pb 


= 26.77 


Ag 


= 1.85 


Cu 


= 8.78 


Fe 


= 0.52 


Zn 


= trace 


Sb 


— undet. 


S 


= 17.18 


Insoluble 


= 0.60 



98.69 

Particles of chalcopyrlte could not be excluded in picking. It we 
deduct the iron, with a corresponding quantity of copper and sulphur as 
chalcopyrlte, we have 



Bi 


= 48.54 : 210 


— . 


0.2007 


Pb 


= 26.77 : 206.4 


— 


0.1298 


Ag 


= 1.35 : 215.8 


^= 


0.0065 


Cu 


= 8.22 : 129.6 


— 


0.0678 


S 


= 16.54 : 32 




0.5169 


(Pb. 


Aff,. Cu,) : Bi : 8 


- 


1.01 : 1 : 2.57 



or2RS + Bia8j = Cosalite. 

Although I had used the same methods in the analysis of alaskaite, I 
felt induced to reexamine my type specimens of that species. Upon 
closer examination the difference in color between this cosalite and the 
alaskaite becomes unmistakable. Still I might have been mistaken. The 
material was picked with much care, more than in my first examination, 
as will be seen by comparison of the results. It was scarce in conse- 
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quence, and one-half gram only was used for each analjsiB. Of one analy- 
sis all but the lead determination was lost. 

After separating Pb and Bi by dilute sulphuric acid and weighing 
the first as PbSOf, the latter was dissolved in NaHO, and if a residue 
remained, it was dissolved in NHO, evaporated with dil. H^SO^, and thus 
a complete separation of Bi and Pb effected. Bi was weighed as BiClO. 

The spec, gravity of 1.014 gr. was found = 6.782. 

The analysis gave : 



Bi 


^_ 


58.89 


Pb 


=^ 


12.02 (mean of 11.88 + 12.16) 


•Ag 


= 


7.80 


Cu 


= 


5.11 


Fe 


^__ 


0.84 


Zn 


z^ 


0.34 


8 


szzz 


17.98 


Sb 


__^ 


undet. 


Insoluble 


7-^ 


1.80 



[ 0.1317 



99.16 

If we deduct again 0.84 Fe + 0.95 Cu + 0.94 S as chalcopyrite, we 
have as belonging to the light gray mineral : 

Bi = 58.39 : 210 = 0.2542 

Pb = 12.02 : 206.4 = 0.0582 
Cu = 4.16:129.6 = 0.0321 
Ag = 7.80 : 215.3 = 0.0362 
Za == 0.34 : 64.9 = 0.0052 
S = 17.04 : 32 = 0.5330 

R : Bi : 8 = 1 : 1.93 : 4.05 
that is (Pb, Cu„ Agj, Zn) 8 + ^'h ^s = Alaskaite. 

If the zinc be left out of the molecule, the ratio of 1 : 2 is perfect. It 
may be presumed therefore that the alaskaite is certainly a valid species, 
and tliat it occurs with cosalite at the Alaska mine. From the latter spe- 
cies only tlie lighter gray color distinguishes it, but one must see the two 
together to notice the ditFerence. The discovery of the cosalite at this 
mine we owe to Dr. Genth. 

Among tlie specimens, which I received through Mr. 8tockder of Lake 
City, from the "Old Lout" I noticed a very fine granular lead gray 
mineral which appears mixed with pyrite, chalcopyrite, barite and quartz. 
I succeeded in getting 1.11 gr. of it in a very fair degree of purity. Its spe- 
cific gravity, uncorrected, is 6.565. Its composition as follows : 



Bi 


= 19.35 


Pb 


— 45.87 


Ag 


= 9.93 


Cu 


= 1.12 


Fe 


= 2.89 


S 


— 16.39 


Insoluble 


= 0.12 



95.72 
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For the loss of 4.8 per cent in this analysis I can at present not account 
Iron and copper eliminate themselves as chalcopyrite and pyrite ; remain 

Bi = 19.85 : 210 = 0.0980 
Pb = 45.87 : 206.4 = 0.2216 ) q ^^^ 
Ag = 9.98 : 215.3 = 0.0462 / 
8 = 18.87 : 82 = 0.4180 
R : Bi : S = 8.09 : 1 : 4.5 
that is 6.18 (PbAg,) S + BijSj = Beegerite. 

The original beegerite, crystallized, from Clear Creek county, Colorado, 
contains no silver at all. Apparently this interesting species, only exist- 
ing in one specimen heretofore, is not rare at the new locality, and may 
be procurable to collectors. 

I reserve a more satisfactory examination to the future. 
Univeriity of Pennsylvania, Jan., 188 4. 



The Remarkable Sun-glows in the FaUs of 1883 and I884, 

By Wm. Blatius, 

[ {Read before the American Philosophical Society, January 16, 1885), 

There has been much speculation by scientists as to the true explanation 
of those extraordinary sun-glows that astonished the world in November 
of 1883, and reappeared in a somewhat lesser degree at about the same 
time in 1884. In the attempt to explain the brilliancy of this phenome- 
non, some few meteorologists started on that philosopliical principle, tliat 
it differs from the usual sun-rises and sun-sets only in degree, and not in 
kind, and that an explanation must be found in the same laws that govern 
the ordinary phenomena, i. e,, in the refraction of the sun's rays in the 
stratum of moist air that surrounds the earth's surface. 

These views found their difficulty in the fact that the atmosphere during 
the time the extraordinary phenomenon took place was comparatively 
dry, at any rate, that its moisture did not appear to reach to an altitude 
sufficiently elevated, to cause the glows to extend to that extraordinary 
height that they appeared to reach. 

To overcome this difficulty, some meteorologists brought the mysterious 
cyclone into play. The cyclone whirls, so they say, the moist air to an 
elevation sufficiently high to account for the phenomenon. If the position 
of the cyclone were such as to allow the sun's rays to pass, in its highest 
region, through only one side of it ; the highest portion of tlie sun-glows 
might find a satisfactory explanation ; but as it would be difficult for the 
sun's rays to pass through both sides of the cyclone, the lower portion of 
the sun-glows seems to be left unaccounted for. 

When meteorologists tailed to satisfactorily solve the problem, the 
astronomers took the case in hand, and looked for an adequate cause ex- 
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traneous to the atmosphere. Prof. Yoang in Gent finds it in cosmic 
dust ; Easterby ascribes the cause to chemical changes in the son ; okben 
ascribe it to the influence of the aurora borealis or to the zodiacal light 
Lockyer considered that the volcanic ashes thrown into the air by iha 
eruptions of the Erakatoa, in August, 1888, is the true («u8e ; but I sup- 
pose he has changed his views by this time, as the phenomenon reap- 
peared in 1884 without the recurrence of any eruption. 

I will not enter into a criticism of these different views, but the genenl 
impression is that the phenomenon remains as much a puxzle as OTer. 
This is perhaps not surprising, for so long as meteorologists continae to 
hold to the old theory, that the movements and changes of the air in ths 
Temperate zone are of a cyclonic nature, so long they will be unable to 
satisfactorily explain most meteorological phenomena, and the brilliant 
sun -glows only add another to the list of failures. 

Seen from a standpoint I believe I have found by a study of natare to 
be the true one, meteorological phenomena appear to the observer in a 
natural undistorted state, and they are easily understood and explained. 
The sun- glows and the ordinary sunset brilliancies, are caused by the 
same forces, but under different meteorological conditions, which cannot 
be understood so readily, when seen from the standpoint of the old 
cyclonic theory. In the one, as well as in the other case, the color is pro- 
duced by the refraction of the sun's rays in a stratum or sheet of moist 
air. The surrounding stratum of moist air is often observed, especially 
during the time the sun rises and sets ; therefore, the phenomena on a 
small scale take place frequently. The more magnificent phenomenon 
can only take place when, in the progress of the equatorial air current 
northward, the warm, moist current comes between the observer and the 
rising or setting sun. There is then going forward a displacement 
of the cold, dry polar current or wave, by the moist warm equatorial car- 
rent or wave, the latter slanting obliquely up and over the polar air. 
Where these currents meet they lie in the position of two wedges, the 
polar current having the thin edge of its wedge toward the south, on the 
surface. The warm, moist equatorial current has the thin end of its wedge 
or sphenoid up and above the cold current toward the north ; its progress 
is generally indicated by cirrus clouds, which in the fhrther progress, 
change into cirro-stratus. If the observer is now situated in the polar car- 
rent, he will find the temperature low, the barometer high, and the air 
comparatively dry, the wind coming from a northerly direction. Between 
him and the rising or setting sun he would encounter, if he ascended in a 
balloon, the equatorial current, a body of moist warm air in the shape of 
a sphenoid, or wedge, or a prism. If there is a coincidence of the proper 
conditions, especially if the plane of meeting of the two currents has 
a tolenibly steep inclination, the brilliant phenomenon as described will 
show itself. 

For a more elaborate exposition of the relations of these equatorial and 
polar currents under such circumstances, I must refer to my work : 
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" Storms ; their nature, classification and laws, with the means of pre- 
dicting them." (Porter & Coates, pablishers.) Especially to Plate yii, 
p. 76, where will be found diagrams representing the north-east storm in 
its progress, ». «., the warm moist southern current replacing the cold, dry 
northern current. 

Let us now examine how these views agree with the actual state of the 
atmosphere on October 26, 1884, when this phenomenon last appeared. 
To this end I copy the record A*om the United States Signal Service 
record: 





7 A.M. 


11 AiK. 


8p. X. 


7 P.M. 


11 p. M. 


8 a. m. 


Barometer, 


30597 


30607 


30560 


30566 


30556 


30550 


Temperature, 


83.0 


44 


48.6 


45.4 


43.5 


34.6 


Dew point, 


24.0 


20 


27.0 


30.6 


30.5 


19.6 


Humid., 


68 


37 


46 


56 


60 


53 


Dir. ofwind. 


N. 


N. 


S. 


S.E. 


8.E. 


N. 


Clouds, 











Cir. Cum. 










Clear. 


Clear. 


Clear. 


Cloudy. 


Clear. 


Clear. 



From this we see that the meteorological conditions of the atmosphere 
coincided favorably to show the phenomena in question to an observer in 
Philadelphia. High barometer, low temperature, clear weather, north 
erly wind. At 3 p. m. the wind came from the south, then the tempera- 
ture rose, the pressure decreased, and toward 7 p. h. Cir. Cum. appeared, 
indicating that the equatorial warm moist air, flowed obliquely over the 
polar current, and that it took a position between the observer in Phila- 
delphia and the setting sun, and that the sun's rays of necessity went 
through the sphenoid or prism of the body of moist warm air, and so pro- 
duced the brilliancy as described. Prof. Clement Hess,* from Frauenfeld, 
describes similar conditions in the atmosphere whe^ the phenomenon 
took place in November 3, 1883, at his place of observation. The day pre- 
ceding, all Europe was under high pressure, then came cirrus and cirro- 
stratus, with low pressure in their rear traveling eastward. Prof. Hess con« 
siders this low pressure a forward moving cyclone. Seen from my stand- 
point, it is the equatorial current lying in the form of a sphenoid above 
the polar current. The sun's position in relation to the inclination of the 
plane of meeting or the gradient, is evidently of much importance, and if 
we had all the foots, the result would be mathematically determined. 

If now it is asked why the brilliant sun-glows should not be observed 
every autumn, I think the answer is that it but infrequently happens 
that at this season of the year, when the sun is in position to produce this 
effect, the equatorial current reaches to sufficiently high altitudes. And, 
it will be remembered, that both in 1883 and to a less degree in 1884, the 
approach of winter was exceptionally late, the equatorial current remain- 
ing much longer than usual in its summer position. 



* Zeitflchrift der Ostreichiichen Oesellichart far Meteorologie, zvlii Band,p. 20. 
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A convenient Device to he applied to the Hand Compa8§. 

By Peri\for FroMr. 

{Read hrfore the American Philosophical Society , December 3, I884,') 

In the course of my professional work, it is very often necessary to 
make rapid recognizance surveys where absolute accuracy of detail is not 
necessary, and where superfluous equipage is to be avoided as much as 
possible. As a consequence those who have most experience with this kind 
of rough geological topogmphy, following to the extent of their ability the 
example of its most distinguished expositor, Prof. J. P. Lesley, rely very 
largely upon determination of direction by the ordinary hand compass. 
This has many inconveniences, and is only possible of application by 
those who have had considerable experience. In the first place, 
there are no sights to direct the eye, nor any means to prevent the de- 
rangement of the needle, between the time that the sight is taken, and 
that when it is read off. Add to this the liability of the ordinary hand 
compass to be broken if its glass face be unprotected ; or the cover lost, if 
this be of the ordinary unattached kind. 

The difllculty alluded to last, had already been met, by the hunting 
case pocket compass which has been recently quite widely distributed. 
As regards the other dilHculties, the old prismatic compass is their most 
siUisfactory solution, except that it is more expensive, more liable to get 
out of order, and more accurate than the necessities of the case frequently 
require. A hunting case pocket compass with a bright reflecting inner 
surface of the cover was provided with a slot, one millimeter in width, 
reaching from the top to the north point of the compass dial. By holding 
tliis coiApass in the ordinary position for taking sight with the oj^en cover 
at a distance of the diameter of the compass dial from the eye, it will be 
found that objects c:ui be seen with sufllcient distinctness to enable one to 
centre them easily, and at the same time the position of the needle can be 
read off by its reflection in the movable cover. This slot also takes the 
])lace of the gnomon in the ingenious compass devised by Major T. B, 
Brooks, some ten years ago, and like that compass may be used to deter- 
mine the variation of the magnetic needle. In the absence of local attrac- 
tion, the time of noon being known, the true north can be determined, 
and hence the magnetic declination of the place. Or the variation being 
known, the time of day can be determined by suitable marks on the peri- 
pliery of the disc, or the variation being known, the needle can be used to 
discover the direction and amount of local magnetic attraction. 
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8. Tliti Society, having previously referred the several communica- 
I tions from candidates fur the preiuiiim, tlieti depending, to tlie uonsiil- 
l«ratU>n of tlie twelvo coiiiiHcUors und othtr nfficur.-i uf llie Society, and 
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■ current yisu (of the liuie and place, together with the imrticular occa- 
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worthy of the proposed preiuium ? It tliis iiuestiuii lie determined in 
Itlifl negative, the whole business shall lie deferred till another year; 
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said prumiium. 

7. No menilier of the Society who is a candidate for the premium 
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■that be has considered and weighed, according to the 1>est of his judg- 
I Aent, the comparative merits of the 8e\-erul claims tlien under consid- 

■ enition.shall.sit in judgment, or give his vote in awarding llie aaid pre- 

olum. 

8. A full account of tlie crowned subject shall be published by the 8o- 
lci«ty, as soon as may be after the adjudication, either in a separate puli- 
klication. or iu the next succeeding vohuue of their Trunsoctlous, or in 
iboth. ' 

9. Tlie unsuccessful performances eliall remain under consiileration, 
ind their authors lie considered »s candidates for the premium for Hve 

» next succeeding liie time of their presentment ; except sucli per- 
Unces ai« their authors may, in the meantime, think tit to withdraw, 
d tbe Society shall annually publish an abstract of the titles, object, 
r sulject matter of the com iniinicat ions, so under consideration ; such 
f tmij nuxplvH as the Society sliidl think not worthy of public notice. 

10. The letters containing the nanie« of authors whose perfui-rosnoes 
f llmll If rejected, or which shall he found unsuccessful after a trial of 

e years, shall beln]nitbL'foretheSociety,withoiit breaking the seals. 

11. In case there slmiild be a failure, in any year, of any coinmuni- 
,Uon wortliyof (he proposed premium, there will then be two pre- 
miums l.> bi^nnantfil Ibe nevl v.'nr. Hut i><>ii<'<'uiiiiil:Ui.iii .■{ premiui. 
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ObUuary Notice of Thomoi 8. Kirkbride, M. D. By John Ourtom, M. D. 
(Bead hrfore the American FhUotophical Society, Jan. 16, 1886.) 

In the compaoy of those who left England with William Penn to seek 
greater liberty of conscience and freedom of worship, was a family from 
tlie northern part of the county of Cumberland, who settled on a farm on 
tlie beantifhl banks of the Delaware river, in Pennsylvania, a few miles 
above what afterwards became the capital of New Jersey. On this farm 
on July 81, 1809, was born Thomas Story Kirkbride. who inherited and 
cherished the religious faith and strong love of freedom which had led his 
ancestor to leave his native land and settle in what was then a wild and 
iinezplored section of the country. 

The early years of our friend was spent on this farm, and from the 
pleasant surroundings and beautiful scenery which met the eye was early 
derived that love of tlie beautiful in nature and fondness for laying out 
and adorning the grounds which formed so marked a trait in his character. 

His academical education was received in the academy at Trenton, 
"which attained a high reputation under a succession of able masters," 
and was distinguished then and for years after for the excellent training 
g^ven to its scholars. 

*He graduated from the medical department of the University of Penn- 
ffjlvania in the Spring of 1832, and was very shortly afterwards appointed 
Hesident Physician of the Asylum for the relief of those deprived of the 
oae of their reason, at Frankfnrd, remained there one year and was then 
elected Resident Physician of the Pennsylvania Hospital, where he re- 
mained two years, and had renewed opportunities of studying the subject 
of mental disorders in the department of that Hospital which, for eighty 
years, had been specially set apart for that class of disorders. 

After leaving the Hospital he opened an office in Arch street, below 
JTffth etreet, and with a strong predilection for surgery he had intended to 
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devote his attention to that branch. In October, 1840, he wan elected by 
the Managers of the Pennsylvania Hospital to the office of Phyaician-in* 
Chief and Superintendent of the Department for the Insane, which had 
been in progress of construction for several years and was then ready for 
the reception of that class of patients. 

After examining the several institutions for the insane which had been 
constructed during the last few years previous to that date, he entered on 
the duties of the new position on the first day of January, 1841, and tho 
first patient was received on January 9, 1841, and in a short time all the 
insane from the hospital in Pine street were transferred to the new Institn- 
tion. He gave himself, mind and heart, to tlie duties of his position, and 
his zeal and enthusiasm for the welfare of the insane never slackened so 
long as life endured. 

Any one who will read the report of the first year of his administration 
will see clearly laid down the principles which guided and governed in 
all the years which followed ; and enlarged experience, a more thorough 
knowledge and more ample means enabled him, with each succeeding 
year, to add to the resources of the Hospital and the more thorough treat- 
ment, medical, hygienic and moral, of those committed to its care. In the 
earlier years of the Institution great attention was given to laying ont, 
adorning ancl the careful improvement of the grounds within the enclo- 
sure, embracing forty-one acres, so that ample walks for exercise, pleasant 
drives and cheerful views and surroundings, might direct from morbid 
fancies to more healthful ideas. The attention given to these matters was 
the relaxation from more exacting and imperative duties, and gave that 
degree of out-door exercise which one, in the delicate physical condition 
and feeble digestion which troubled him at that time, so much required, 
to give tone and vigor to his whole system. 

In October, 1844, the Association of Medical Superintendents of Ameri- 
can Institutions for the Insane held its first meeting in Philadelphia, and 
Dr. Kirkbride was elected its first Secretary, and from that day to the 
close of his life, he always manifested the warmest interest in its welfare 
and progress, and took a very active part in all its proceedings, rarely 
being absent ft*om a meeting. 

The ablest deliverances of the Association on the construction and or- 
ganization of Hospitals for the Insane and on kindred subjects were from 
his pen, and were so carefully and thoughtfully prepared that after the 
fullest discussion, by all the members^ very little change was made in the 
phraseology and none in the sentiments or opinions advanced. 

He was Secretary of the Association for seven years, Vice-President for 
seven years, and President for eight years. 

His position at the head of the oldest Institution for the Insane in the 
country, and at the centre of medical education, naturally drew to him 
all those who were anxious to learn the latest and best plans and arrange- 
ments for the construction and arrangement of hospitals for the Insane. 
He was constantly consulted in the arrangements of the State Lnnatio 
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Asylum at Trenton, and to some extent in the plans of the State Lunatic 
Hospital at Harnsburg. These frequent consultations, joined with a natu- 
ral fondness for architecture and building led him to prepare his book on 
the construction of hospitals for the insane, the first edition of which 
appeared in 1856, and the second and enlarged edition in 1880, having 
been arranged and prepared for the press during the convalescence from a 
severe illness which lasted many months and brought him very close to 
the borders of the unseen world. 

In no work in the English language are the true principles of the con- 
struction, arrangement, and organization of hospitals for the insane .more 
lucidly and more thoroughly set forth than in the last edition of that book, 
and were its precepts obeyed and its plans more closely followed, very few 
of those mistakes would be made in the arrangement of hospitals which 
give so much trouble and are so costly in their rearrangement. 

He early entertained the idea of the separation of the sexes in buildings 
under the same general management, and this plan was more fully devel- 
oped in the report tor 1854. He labored with the greatest assiduity to 
collect by private subscription the money needed for the erection of such 
a building on the part of the property west of the hospital then in opera- 
tion, and so faithfully did he give himself to this work and so zealously 
was he supported by the Managers of the Hospital that the greater part of 
the money was subscribed, and "the first stone of the new building was 
laid on July 7, 1856. 

*' The formal laying of the corner-stone took place on the first of October, 
in the presence of a large number of ladies and gentlemen; on which' 
occasion, addresses were made by Professor George B. Wood, M.D.; 
Richard Yaux, Mayor of Philadelphia ; Mordecai L. Dawson, President of 
the Board of Managers, and Morton McMichael" 

''The building was formally opened for the reception of patients on the 
twenty-seventh of October, 1859. The cost of the new Hospital with all 
its out-buildings, the wall surrounding its grounds, all its varied and ex- 
pensive fixtures of every kind and the furniture in use, amounted to the 
sum of $855,907.57. This whole sum has been paid, or there are in hand 
abundant means for doing so, to be derived from unrealized subscriptions 
and from ground rents. 

"The fact that this whole work has been provided and paid for entirely 
from private subscriptions is worthy of remembrance in our local history." 

When the Board of Trustees of the Pennsylvania State Lunatic Hos- 
pital at Harrisburg was appointed by Governor Wm. F. Johnston, in 1851, 
Dr. Eirkbride was one of the Board, and continued in service until 1862. 
He took an active and energetic part in ttie organization of that Hospital, 
and his long experience and thorough knowledge gave him an influence 
with his colleagues which he exerted to place that institution in the best 
possible condition for the promotion of the welfare of its inmates ; and no 
man ever had a more faithful and cfiicient friend and counsellor in all 
matters than the Superintendent of that Hospital during his connection 
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with it as Trustee. Of his connection with the PennsylTankt InstitatloD 
for the Blind for more than forty years, and the great interest manifested 
in the design and successful operation of that institution, and the great 
&ithfu1nes8 displayed in the very constant attendance at all the meetings 
of the Managers, from few of which he was absent during the long period 
of hb service, others can better speak who are intimately connected with 
it, but it may be permitted in this place to aay from personal knowledge 
that, next to the Hospital of which he was Superintendent, no inatitntion 
held a higher place in his regard and affection. 

He received from Lafayette College the Degree of LL.D. in recognition 
of his eminent ability and the remarkable services rendered to softering 
humanity. 

While Dr. Kirkbride, by reason of his great ability and calm, deliberate 
Judgment, was called to the discharge of such important trusts^ that to 
which his life was really <}evoted and by which he will always be best 
known, was as Superintendent and Physician -in- Chief of the Pennsylva- 
nia Hospital for the Insane. Assuming the administration of that tmst 
with reluctance and hesitation of his own ability properly to discharge Its 
duties in the spirit and in the nfanner in which he believed all such dnties 
should be performed, he gave himself, mind and heart, to the work, in 
the spirit of his own o(t-repeated maxim — what was his dnty, was hit 
pleasure. 

Association and friendship of the most intimate character, for almost 
forty years, and constant correspondence for more than thirty years, give 
to the writer an opportunity of an acquaintance with all his views on mat- 
ters of common interest in the care of the insane, which enables him to 
speak in the most positive manner of what those views and opinions were. 
In every movement in medical societies, in the Legislature or in any other 
way which had a bearing on the care and treatment of the insane, Dr. 
Eirkbride, though not in all cases prominently before the public, was 
always consulted and his counsel and advice earnestly sought, and for 
thirty years, and these were years in which legislation was most active in 
that direction, no measure of any importance was enacted in the inception 
and progress of which he was not fully consulted in all the stages, and he 
never hesitated to use all his influence with those with whom it would be 
most effective, either in favor of any measure which might promote the 
welfare of, or against any which might be injurious to, that class in which 
he was so greatly interested. A proper estimate of his life-work can best 
be obtained by a careful consideration, in the briefest manner to render 
them clearly intelligible, of the various subjects which constantly and 
steadily claimed his thought and attention. No man ever gave more care- 
ful, assiduous, well directed and intelligent thought to all matters con- 
nected with the construction of hospitals for the insane, and the fact that 
the plan he elaborated, and which bears his name, has been incorporated 
in buildings from the St. Lawrence to the Gulf of Mexico, and from the 
Atlantic to the Rocky mountains, clearly proves its thorough adaptation 
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to the parpose. It has been the fashion with some, who, with no practical 
experience, have pushed themselves forward in matters connected with 
building hospitals, to decry the plan as behind the age ; but their plans 
have not yet been tried sufficiently long to prove their defects in all re- 
spects, and those defects will be found at the very points where they 
have departed from the well-considered details which he so carefully 
worked out. 

"So different from ordinary buildings or other public structures are hos- 
pitals for the insane, that it is hardly possible for an architect, however 
slrillful, or a board of commissioners, however intelligent and well-dis- 
posed, unaided, to furnish such an institution with all the conveniences 
and arrangements indispensable for the proper care and treatment of its 
patients. Nothing but a practical familiarity with what is required can do 
this. All recent experiments in planning hospitals without consulting ex- 
perts, or asking their opinions before the adoption of the plan, as should 
be expected, have proved failures. Ko desire to make a beautiful and pic- 
turesque exterior, should ever be allowed to interfere with the internal 
arrangements, any more than the wish to have an elevated and command- 
ing site should be permitted to compel the provision of costly roads, and 
the expense and annoyance of having everything, in all future time, 
carried to its great elevation. The interior should be first planned, and the 
exterior so managed as not to spoil it in any of its details. 

"Although it is not desirable to have an elaborate and costly style of 
architecture, it is, nevertheless, really important that the building should 
be in good taste, and that it should impress favorably, not only the 
patients, but their friends and others who may visit it. A hospital for the 
insane should always be of this character, it should have a cheerful and 
comfortable appearance, everything repulsive and prison-like should be 
carefhlly avoided, and even the means of effecting the proper degree of 
security should be masked, as far as possible^ by arrangements of a pleasant 
and attractive description." 

This is not the place, nor would time permit, to go into an elaborate de- 
scription of the plan, but it may suffice to state that its main features con- 
sisted of a central building for all the administrative offices, with wings on 
each side ; the first wing at right angles to the centre, and at the point of 
junction a space of ten feet left with windows from floor to ceiling to give 
ample light ; the second wing parallel with the first, but thrown back so 
as to have windows from floor to ceiling at both ends of the hall, and the 
third wing still parallel to the second, and the windows of a similar char- 
acter at both ends of the hall. From this fact of the wings running parallel 
with each other, it has been called also the linear plan. The halls of the 
wings are twelve feet wide, and the ceilings of each story twelve feet 
high ; rooms on both sides of the hall, and in the centre of the hall large 
bay windows to give light, and afford a pleasant sitting-room for the in- 
mates, in addition to the large parlor ; every ward to have in it all those 
conveniences which may be requisite to promote the comfort and well- 
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being of those for whose use the hospital is coDstrtictecl. The whole estab- 
lishment to be so arranged as to be under one roof and in every part to be 
as light, bright and cheerful as it is possible to have it, and with the object 
of promoting the comfort and convenience of all, with the least expendi- 
ture of time and labor. 

Any one wishing to be thoroughly conversant with all the detaOs of 
construction of hospitals for the insane, should read attentively this work 
on the construction and organization of hospitals for the insane. The work 
will be found most admirable for the clearness of all its statements on 
the different points, most thorough in its elaboration of details, and bear. 
ing in every line the impress of a clear head, sound Judgment and most 
intimate acquaintance with everything which can have a bearing on the 
promotion of the restoration, comfort and welfare of the insane, directed 
and guided by that earnest conscientiousness which was such a prominent 
trait in his character. 

In fonning an opinion on any subject he was never hasty, but sub- 
mitted all to the careful scrutiny of a sound judgment, which led him to 
examine with a full knowledge of all the facts bearing on the point which 
could be obtained. A warm, generous heart, keenly alive to all the finer 
impulses of humanity, led him so to direct all his thoughts and actions 
that self had no prominence, but the good of others and the advancement 
of their happiness was the great aim and object of all his efforts. The 
more intimately his opinions, on every subject to which his thoughts were 
directed are known, the more thorough will be the conviction of each 
mind, that every faculty of his mind and every impulse of his heart urged 
him onward in the path of entire devotion to the welfare and happiness of 
all he could reach. 

No uncertain sound attended his utterances on all matters pertaining to 
the welfare, care and treatment of the insane, and the mild and pleasant 
manner in which his opinions were expressed served to carry conviction 
to many minds which would have resisted a more dogmatic expression, 
and added force was given by the evident sincerity and devotion to truth 
and duty which dictated them. No more positive indication of the confi- 
dence reposed in his judgment, and the earnestness and sincerity with 
which he urged his views, can be looked for, than in the collection of the 
large amount for the erection of the Department for Males of the Pennsyl- 
vania Hospital for the Insane, by far the larger portion of that amount 
having been obtained by his personal efforts in direct application to indi- 
viduals, and any one who will examine that long list will see the uncom- 
mon tact and energy displayed by him in his appeals to all classes and 
conditions of men. 

On all matters pertaining to the welfare of the insane his opinions were 
clear and decided, and formed with a care, discretion and deliberation 
which those would do well to imitate who so freely criticise and often so 
summarily reject them. To some of those opinions on matters which have 
been so much discussed in late years, attention must be given in order to 
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obtain a clear idea of the work which he performed, and the clear head 
and generous heart which directed that work. 

The employment of mechanical restraint has in late years received more 
than usual attention in the reaction from its excessive use in England 
many years since, and on a subject of such practical importance in the 
treatment of the insane, k is only just to quote the opinions of one who 
had the most ample means of testing it, and who, while believing in its 
use in certain specified cases, rarely, to use the words of Dr. J. C. Buck* 
nill, of England, carried his theory into practice. His uniform testimony, 
derived from careful observation and experience, for he had seen its modi- 
fied use while resident physician of the Friends' Asylum and of the Penn- 
sylvania Hospital in Pine street, and holding that opinion, not because he 
had formed it, and was reluctant to change it, but simply because he be- 
lieved that the best interests of a certain class of insane, and that a very 
limited number required it for their benefit, was, in the language of a reso- 
lution of the Association of Medical Superintendents of American Institu- 
tions for the Insane, adopted in October, 1844: "That the attempt to 
abandon entirely the use of all means of personal restraint, is not sanc- 
tioned by the true interests of the insane." That resolution was drawn 
by men, who carefully considered the words they used before committing 
them to paper. 

Dr. Elirkbride discussed the subject in his reports, from the year 1841 
down to 1877, in which latter year he used the following language as a 
full summary of his views : " It is an error leading to wrong popular im- 
pressions, to speak of any hospital for the insane as being conducted 
without restraint. There is no such thing, and cannot be. Where an in- 
dividual is placed under the control of another, even where the control is 
of the gentlest kind, it can hardly be said he is without restraint. What 
is meant is, not that a hospital is without restraint, but is without me- 
chanical means of restraint, and these can be omitted anywhere on provi- 
gion of the proper substitutes. Mechanical restraint is rarely necessary, 
and only in a few, simple forms, but when it is required, it is a question 
to be left for the decision of whoever directs the treatment of the patients. 
No one recognizes more thoroughly than is done here, the impropriety of 
subjecting the insane to unnecessary restrictions, and that the precise ex- 
tent to which' freedom of action may be carried can only be discovered by 
careful observation and the study of tlie peculiarities of every individual 
patient. The only persons who can properly decide just how far restric- 
tions shall be carried, and freedom be granted in an institution, are its 
medical ofi^cers, who, having all the responsibility for the results, if at all 
qualified for their positions, may safely be entrusted with the power to de- 
cide all such questions, which should really be regarded as a part of the 
treatment of the patients." 

In the matter of occupation, employment and amusement of the inmates 
of a hospital, Dr. Kirkbride always held advanced opinions, which the 
great majority of men have not yet attained to. He l^eld, and held justly. 
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as every reflecting man muBt admit, that some means of diyerting the 
mind from morbid ideas to more healthy thoughts, was as Important aa 
medicine to a disordered bodily system, and that the two must be carefully 
adjusted to the condition of the individual at the time. He was never aat- 
isfied with what he had done, but was always reaching out for something 
newer and better in addition to those already in use. This Idea nms 
through all hb reports, like a golden thread, to brighten and strengthen 
them. In reference to occupation, a wise caution is given, which should 
be carefully pondered, if they could do such a thing, by those whose ill- 
digested opinions indicate a much greater amount of zeal than knowledge. 

"Moderate, wisely regulated labor is really serviceable to niany of the 
Insane, but hard worlc, bo carried on as to be profitable to any institution. 
is very rarely of benefit to the patients, while often it is injurious to an un* 
suspected extent, to a class whom the excitement of disoue stimulates to 
extraordinary exertion. Besides these, there are others, who uncom- 
plainingly labor at the tasks assigned them, only because they are urged 
to do so, when their natural instincts would lead them to enjoy the rest, 
for which they have a persistent craving, and which comes from an actual 
want of strength dependent on the existence of disease. It is never to be 
forgotten by those having charge of the insane, that much as the malady 
differs in form and. degree, all of these cases are as truly the subjects of a 
serious disorder in a delicate organ as are those who have any other sickness^ 
in which the sufferers may be so much better able to describe their true 
condition, and to secure proper attention to their wishes. In providing day 
occupation for tlie insane, much of it must be very different from the hard 
work from which alone any material profit can be anticipated. For much 
the larger portion of the patients, walking or riding through the grounds, 
or in their vicinity, with all the attractions that can be connected with 
them, will be much more valuable as remedies and nearly as profitable 
pecuniarily, as labor usually is. Every one of the many forms of diversion 
that should always be liberally provided, and all the games, out-doors and 
in-doors, especially those that give active exercise in the open air, have a 
positive value, and really contribute more or less to the great objects for 
which these hospitals are established. The labor problem in regard to the 
insane is probably best settled by the conclusion, that it is hardly possible 
to exaggerate the importance of occupation of some kind for every class, 
but also, that harm, quite as easily as good, may follow employment, in 
unwise forms, and that a practical knowledge of the whole subject in re- 
gard to kind, amount, and the physical and mental conditions of those on 
whom its effects are tried, is indispensable to secure the best results from 
its use. 

"The necessity for entertaining and amusing the patients of a hospital 
for tlie insane, and giving them suitable varieties of occupation— no matter 
wlmt is the chanicter of the institution — is now generally conceded. For 
the diiy-tiino reasonably good arrangements are commonly made for eflfect- 
ing these objects, bqt there is a long period in the evening — often amount- 
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ing to several hours — when oat-door pursuits are suspended, and when, 
without carefVilly systematized arrangements, the patients go through a 
dreary period of monotonous and unprofitable existence, for which there 
Is really no necessity. If it is desirable to correct this state of things for 
one evening of the week, it is equally so for every other. It is no more 
difficult to make these evening entertainments a daily provision, allowing 
nothing to interfere with their regular performance, than it is to provide 
for the numl[>erless other needs that come up at stated intervals in the 
daily routine of hospital life. In making out the estimate for the provi- 
sion or support of any of these (State or municipal) institutions, a liberal 
allowance should always be made for suitable rooms for these purposes, 
for books and papers, for inexpensive pictures for the walls, for daily occu- 
pations and for evening amusements in all their variety ; and most as- 
suredly no part of the expenditures — although this may do its work ever so 
quietly — will more certainly contribute to the happiness and improved 
condition of the patients, or tend more to elevate the character of the in- 
stitution, giving abundant returns for all the money thus appropriated. 
These are a part of the varied means which are sure to aid in the restora- 
tion of those who are curable, in securing the comfort and happiness of 
those who are not likely to be restored to health, and the quiet and good 
order of the household. ' ' 

To trace out and understand the wonderftil influence which he had over 
his patients, and how he induced them to adopt most readily the plans 
which he believed would surely advance their restoration and add to their 
comfort, can best be done by considering his wondrous patience, and his 
devotion to everything which had a bearing on their welfare, and the sin- 
cerity which they felt sure directed every thought and movement His 
thoughtful nature was always looking forward to what could be made 
most steadily and certainly available for their pleasure and for the promo- 
tion of their mental and physical health. Until the erection of the Depart- 
ment for Males, he made it a rule to see all the patients under his charge 
in the morning, and if anything prevented that visit, he wa& sure to take 
an opportunity in the course of the after part of the day, to attend to what 
he considered a most imperative duty. That visit was not a mere perfunc- 
tory duty, but he always took occlusion to inquire, particularly, into the 
wants and feelings of the individual, hear all that he had to say, give 
advice, soothe, cheer, or so impress the person with his interest in him, 
and his earnest desire to benefit him, that he felt in every way, for the 
time, relieved, and looked longingly for the return of the same kindly at- 
tention. His manner, his address, his patient listening to all complaints 
and grievances, the gentle tone of his voice and the sympathy which 
manifested itself in every tone and action, had a wonderful effect on those 
who were depressed and greatly cast down, as well as on those of an oppo- 
site character. 

He was a most earnest advocate of every medical, hygienic and moral 
means, which could be made available for the restoration and comfort of 
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those placed under his charge, and he sought to impress, not only all these 
views, but all his interest in his patients, on those who had more immedi- 
ate direction. The rules, which he prepared for the conduct and guidance 
of those entrusted with the immediate care of the patients, show how 
zealously he sought to impress his own principles and practice on all who 
came within the reach of his influence ; but the example of his daily con- 
duct impressed the lesson more deeply than any written code conld have 
done. No one could fail to feel the influence of that genial, gentle nature, 
constantly before him, and not be impressed with its great worth, and the 
effect it must necessarily have on all who could be reached by it. When 
the physical frame could no longer bear the strain put upon it by the con- 
stant visits to the wards, in all their detail, the interest was still extended 
to all, but more directly expended on those whose restoration could be 
most certainly effected by it. 

Of a naturally quick and impulsive temper, that was so effectually nnder 
control that none would have suspected its existence, unless some wrong 
or injury were done to the insane, and then the rebuke came, sharp and 
decisive ; not in an angry tone, but as the result of that indignation which 
such a sensitive spirit would naturally feel, on witnessing, or becoming 
acquainted with any violation of the better instincts of true manhood. 

Like all genuinely conscientious natures, he was very sensitive, and 
seeking with unaffected honesty and truthfulness to do all in his power for 
the relief of suffering humanity, he was naturally, perhat>s unduly, sensi- 
tive to the attacks made by many, wliose philanthropic zeal was often as- 
sumed to make an impression, in their own favor, on their fellow-men. 
Certain it is, that he was very much harassed by the malicious attaclLS of 
designing persons, whose utter lack of true benevolence led them to say 
and do things, totally at variance with truth and justice. When in feeble 
health, and endeavoring to do all in his power for the benefit of his fellow- 
men, he was assailed with very unjust statements, made by those whose 
misguided zeal led them to the utterance of strictures on his character and 
professional standing, which their high religious profession should have 
made them blush to make i)ublic, without a more thorough investigation 
of the true facts. In the minds of those who knew him best, the impres- 
sion is very deep that those strictures had very much to do in bringing on 
the condition which ultimately resulted in his death. 

Deeply imbued with the religious principles of the Society of Friends, in 
which he had been educated, while placing little value on various exter- 
nals of the Society, he endeavored, consistently, to carry out the principles 
laid down by them, in all his intercourse with his fellow-men. To a dis- 
])osition, gonial, gentle and kind hearted, he united great decision and de- 
termination of character, and, convinced after careful examination that he 
was right, he kept steadily on in the course he believed to be correct, not 
deviating in the least from what he believed to be the true line of duty. 
Generous and liberal-minded, strong in his attachments and friendships, 
he clicrished no feelings of enmity against any, but strove to live in peace 
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and harmony with all ; and, when others refused to act harmoniously, 
quietly going on in the line of duty, avoiding contention while adhering 
strictly to what he believed to be truth and justice. His generous mind 
revolted at all pretences and attempts to malce the worse appear the better 
reason, and he scorned all deception. 

He possessed a wonderful tact in his intercourse with the insane, which, 
combined with unfailing good nature, and honesty of purpose, gave him 
great power, which he always used to advance their interests in the fullest 
manner. Calm and self-possessed in scenes where others were agitated 
and alarmed, he exercised the happy faculty thus enjoyed, with great 
judgment and discretion, thus evincing in the clearest manner his power 
to direct and control. No trait of his character was more prominent than 
his single-hearted devotion to every good word and work, and in this, and 
in the earnestness and conscientiousness with which his work was per- 
formed, he strove to follow the example of Him, who always went about 
doing good. 



Biographical Sketch of the Rev. Eliae B, Beadle, D,D., LL,D. 

By D, Hayee AgneWy M.D, 

(.Bead h^ore the American Philosophical Society, February 6, 1885,) 

7o preserve in some tangible or permanent form a record of the life- 
work of those, who, afler having achieved distinction in some one or more 
of the various spheres of human pursuits, have gone to swell the ranks of 
the great silent majority, is a custom no less commendable than beautiAil. 
In accordance with this time-honored usage, the duty has been imposed 
upon me, of preparing a memoir of Elias R. Beadle, late a member of the 
American Philosophical Society. The delegated task is one sweetened by 
the recollections of a close companionship which existed between the 
writer and the deceased during all those years in which he wrought in 
this goodly city. Elias R. Beadle was born at Cooperstown, Otsego 
county, in the State ef New York, on the 13th of October, 1812. He was 
the son of Henry and Susan Squires Beadle. There were only two chil- 
dren of these parents, the subject of the present sketch, and Doctor Tracy 
Beadle, late of Elmira, New York. 

Young Beadle was early designed for a mercantile life, and, with this 
object in view, was placed in a store, in the town in which he was born, 
at the tender age of thirteen. History furnishes many examples of misun- 
derstood genius ; of fruitless attempts to turn the drift of a boy's life into 
unnatural and uncongenial channels. 

And so with young Beadle, possessing rare powers of head and heart, 
with an insatiate thirst for the acquisition of knowledge, it was impossible 
that a mercantile pursuit, the duties of which were so routine and me- 
chanical, should prove other than repungnant Accordingly, in a short 
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time we find him acting as assistant to his uncle, Judge Foota, in the oflloe 
of Surrogate. It was no doubt while discharging the duties of this posi- 
tion that Dr. Beadle acquired his characteristic, clear, bold, running style 
of penmanship. In the position of the letters one might readfly divine the 
character of the man ; each one inclining strongly forwards in close 
pursuit of its predecessor, and all pressing onwards like a racer in the 
home-stretch towards the desired goal. It was while engaged with his 
uncle, and at the early age of seventeen, that conviction of duty led him 
to make a public profession of religion. The manly decision of the son, 
decided a similar course on the part of the mother whom he tenderly 
cherished, and both, at the same time, connected themselves with the 
Presbyterian Church of their native town. 

How often do we attribute to chance or accident what is really the 
orderly prearranged plan of a divine force. Here is a young man, richly 
endowed by God with all the natural gifts of a great preacher, but he is 
poor, and without the influence of powerful friends, through whose assist- 
ance the cultivation and training of these native capacities might be ren- 
dered 'possible. But mark ! how human extremity is linked with divine 
opportunity. A stranger, while attending Court at Cooperstown, leaves 
his lodgings on a pleasant evening for an aimless stroll. He passes the 
lecture-room of a church in which a prayer meeting is being held. He is 
induced to enter. A youth of seventeen is praying. Earnest, tender, im- 
portunate, he is pressing his suit with a grace of diction, and an afSuence 
of Scripture thought far beyond his years. The surprise and interest of 
the stranger increase ; he remains until the meeting is dismissed, and then 
seeks an introduction to the youthful speaker. That youth was Beadle, 
and the stranger. Judge Allan Stewart, who. fascinated by the extraordi- 
nary gifis of the young man, at once tenders the means for a theological 
education. Scarcely had the student entered upon his labors, when he 
was overtaken by a sudden and dangerous illness, and fh>m which he only 
recovered afler a tedious and prolonged convalescence. After regaining 
his health, young Beadle removed to Albany in order to continue his 
theological studies under the instruction of the Rev. E. W. Kirk, who, at 
that time, was pastor of the South Presbyterian Church, and a man of con- 
siderable distinction, both as a scholar and as a preacher. During the two 
years in which he remained in Albany, Mr. Beadle was obliged to contend 
with the discouragements of feeble health, the confinement from close 
application to study telling severely on a constitution naturally delicate. 
At twenty years of age he removed to Utica, New York, and believing 
that an active outdoor life would conduce to the improvement of his 
general health, he accepted an agency in the interest of the American 
Sunday School Union, the territory of the itinerancy extending over seven- 
teen counties of Central New York. Brought from the nature of this 
work into contact with the multiform sides of human character, it was 
doubtless now that Dr. Beadle acquired, in some measure at least, that 
marvelous adaptability to place and circumstance, and that deep insight 
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into haman character, which constituted one of the foremost character- 
istics of the man. It is impossible to overestimate the value of such an 
experience to either the professional or the business man ; it is often the 
potent personal equation which imparts point and practical power to cul- 
ture and learning. 

In 1885 Mr. Beadle was licensed to preach, and from this date com- 
menced his career as a minister of the Gospel. 

During his sojourn at Utica, he formed the acquaintance of the Rev, 
Asa T. Hopkins. Their friendship ripened into a strong attachment, so 
real and sincere, that when the latter was called to the First Church at 
Bu&lo, Mr. Beadle, on the earnest solicitation of his friend, was induced 
to take up his residence in the same city, where he discharged the duties 
of City Missionary during the week, at the same time becoming, practi- 
cally, co-pastor with Dr. Hopkins, whose pulpit he occupied during a. por- 
tion of each Sabbath. It was here that the power of Dr. Beadle as a 
preacher began to attract public attention. Crowds flocked to hear him, 
and it was at one of these morning services, when with eloquent speech 
the young preacher had unfolded the treasures of his text, that the appli- 
cations of its lessons were made with a pungency and power so startling, 
as not only to electrify the spell -bound audience, but to bring the old 
pastor in the pulpit to his feet, who, grasping the hands of the speaker in 
his own, and with tears streaming down his cheeks, exclaimed with deep 
emotion, " Toung man, you have gifts which will yet make you one of 
the foremost preachers in America." On another occasion, while address- 
ing a vast audience composed of young men, from the text of the prodigal 
son, and while delineating in vivid colors the spiritual poverty of the 
sinner, of which the prodigal was a type, and when a felt silence per- 
vaded the whole assembly, a young man, who saw in the dreadful picture 
ft portraiture of his own condition, under irrepressible feelings of convic- 
tion, roshed into the aisle, and moving down towards the speaker, cried 
out in tones of the deepest distress, "I am that man, I am that man." 

No fact in history is more true than that early studies or occupations 
give a coloring and a drift to the whole future work of a man's life. 
Gray's poetic career was inspired by reading Virgil. It is said that the 
peculiarity of shadow which belongs to the pictures of Rembrandt, was 
due to the direction of the light under which he wrought in the composi- 
tion and execution of the first productions of his brush. 

And so with the subject of our sketch, his early itinerancy in the ser- 
vice of tlie Sunday School Union, and his labors in the city of Buffislo, 
had naturally attracted his thoughts towards the missionary field. 

This bku was no doubt strengthened by the additional circumstance of 
having assisted in the preparation of Dr. Asahel Grant for labor among 
the Kestorians, and probably what was equally influential, the close corres- 
pondence which had been kept up between himself and Mr. Alfred North, 
then engaged in missionary work at Singapore, India. The motives which 
carried the thoughts of Mr. Beadle to distant lands, were not that he might 
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consummate some cherished theory in sociology, or to enlarge the Bources 
of knowledge hy travel. He was no enthusiast, lilce Fenelon, contempla- 
ting the impossible project of reconcilhig Grecian culture and philoeophy 
with Apostolic truth, nor was he* led by curiosity, longing to linger OTer 
the historic sights of ruined porticos or academic groves, where, sur- 
rounded by admiring followers, philosophers lilce Socrates or Plato once 
taught. Raiher would he have sought the marlcet places, where the great 
Apostle of the Qentiles announced a philosophy which could boast a 
divine origin, and which was destined to conquer the world by a weapon 
unknown to the heroes of Marathon, that weapon the sword of the Spirit. 
There are thousands who linger about the shores of Qalilee, wander over 
the hills of Judea, or gaze with curious eyes on the great foundation 
stones of the Temple at Jerusalem, animated only by archelogical taste, 
or by a historical association. True, these motives are not blameworthy. 
Methinks that if I could stand, beyond all peradventure, on the identical 
spot pressed by the feet of the Nazarene, when He looked down upon 
the doomed city, and saw with prophetic vision her coming calamities ; or 
if I could sit down on tlie very brink of that well, under a Syrian sun, 
where the tired Jesus sat, that I could realize a more vivid sense of God 
with man, than where faith alone must fill the void of sight and touch. It 
was not, however, simply to tread the land of sacred story or to feast the 
eye on the scenes of events which had been foretold by inspired seers that 
Dr. Beadle longed for the foreign field, but it was in the Spirit of His 
Master, to carry a gospel which was capable of regenerating lost men. 
The time, however, was not ripe for the consummation of this cherished 
object, which lay nearest to his heart. Through the combined influence 
of untiring labors, and the inhospitable climate of Buffalo, he was again 
brought to a sick bed by an attack of pneumonia, which proved to be of 
so severe a type that for a long time his life was in great jeopardy. After 
having sufficiently recovered his health, and in order to seek a more con- 
genial climate, Mr. Beadle removed to Albion, New York, and during his 
stay, which was about two years, discharged the duties of pastor to one of 
the churches of that place. With returning health and strength, the old 
passion resumed its sway, and. in 1828, he formally offered himself to the 
American Board of Commissioners for Foreign 3Iissions, willing to go to 
the Indians, west of the Rocky mountains, to the Sandwich Islanders, to 
Syria, or wherever the Board saw proper to send him. The offer was 
immediately accepted, and an order issued for his dejmrture to the Medi- 
terranean, the objective field of labor being among the Druzes of Mount 
Lebanon, and to which he sailed, accompanied by his wife, in June, 1839. 
On their arrival at Beirut, war had broken out among the natives along 
the slopes of Lebanon, which effectually closed the door against all mis- 
sion operations among this people. For three years, in expectation of being 
able to occupy the field of original destination, Mr. Beadle was changed 
from place to place, and among others to Constantinople, but the climate 
of this splendid city of the Golden Horn proved inimical to his sensitive 
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Inngs, and as the condition of the country conthiued to be turbulent and 
unsettled, he returned to the United States, after an absence of three 
years. During the year 1848, he remained in New Haven, devoting the 
entire time to rest and study. 

In 1A44, on the invitation of the He v. W. A. Scott, he repaired to New 
Orleans in order to deliver a course of lectures on Syria. A year later Dr. 
Beadle returned to the same city, which for six years he made the theatre 
of a most remarkable ministerial work. In this i>eriod he organized three 
Presbyterian churches, all of which remain as permanent and influential 
organizations. It was while a resident of New Orleans, in 1847, that a 
iearful visitation of yellow fever occurred in the city. Eight members of 
his family, including servants, were attacked by the disease, five being 
down at one time, but notwithstanding the great mortality of the epi- 
demic, all recovered. I remember on one occasion, when relating some of 
the scenes witnessed during the prevalence of the disease, and when the 
whole community seemed to be in a state of panic and fear, Dr. Beadle 
spoke of the singular moral effect of a single unterrified individual in in- 
spiring courage and hope. With the dawn of the morning, and again with 
the setting sun, an old negro going to and returning from his daily toil, 
sang at the top of a clear musical voice, " Way down on Suwanee river." 
Whether the song was inspired in order to keep up the courage of the 
singer, or, like the warble of a bird, was the simple outcome of a heart free 
f^m fear or care, he was unable to say, but the moral effect on the spirits 
of himself and others was perfectly magical. 

While in New Orleans, Dr. Beadle, in addition to his ministerial labors 
as the regular pastor of the Prytania Street Church, one of the three which 
he organized in that city, was the associate of the Rev. Dr. Scott in estab- 
lishing and conducting a religious publication, the New Orleans Presby* 
Urian, a paper distinguished alike for its able advocacy of the distinctive 
doctrines of Presbyterian ism, and its high literary merit. 

In 1852 Dr. Beadle was called to Hartford, Connecticut, to the Pearl 
Street Church. This was a new organization, and in many respects a diffi- 
cult field to fill, inasmuch as the incumbent would be measured alongside 
of a number of the ablest preachers and scholars in New England. Beadle 
at this time was in the very prime of his power, and at once assumed a 
commanding position among his ministerial brethren. In a short time the 
new church was crowded to its full capacity with young men, and during 
the ten years in which he lived and wrought in Hartford, no man ever 
was more deeply entrenched in the affection of a people than was Dr. 
Beadle. Until the time of his demise, he was to them the son of consola- 
tion, responding to their often repeated calls by his personal ministrations 
in times of sickness or sorrow and of death. 

In the winter of 1859 he had a return of his pulmonary malady, and was 
compelled to take refuge in Santa Cruz. Few who saw the wasted man 
depart entertained any hope of ever seeing hiip return alive. Yet, after a 
sojourn of eight juonths, the abscess in the lung closed, and in 18G0, one 



jeKr from the time of his departure, he bad again resamed his palpit ftud 
pastoral labora. In 1663 bis pasloral connection with the Pearl Street Cbarclt 
was dissoW«d. Dr. Beadle. tUough cminentlj a man oT peace, and In dlapo* 
sUion guntle as a woman, had nevertheless an imperial will, which mada 
btm ever loyal to convictions of duty. To these he vaa true as steel. A.U 
know that the flery feelings engendered by the breaking out of the war 
between the two great sectionB of the country oden carried men away 
ttam the stable moorings of reason, and provoked words and acta, which, 
ill cooler moments of reflection, were deeply regretted. Some Cbri*li»a 
people believed lliat the pulpit was the proper plac* lo discUBB the vexed 
questions involved in this fratricidal strife. Dr. Beadle, and there wa» 
none more loyal, regarded the introduction of these themes in such a place 
OS a prostitution of the sacred office, and raiher than surrender to Ibe 
fimaliclsm of the hour, asked in the interest of peace, that the rclalioni be- 
tween himself and the people of Ihe Pearl Street Church be dissolved, and 
in accordance with this wish, the lies which had for so many yean bound 
pastor and people together in the bonds of Christian fellowship 
dered. 

In 1863 iie again sailed for the East, and !n company with Dr. William 
Thompson, the well-known author of the ■' Land and the Book," be *i 
led Egypt and Mount Sinai, the object of the visit being to identify 
path of the children of Israel in their exodus to the promised land. 

It was afler his return from Egypt that my personal ac^iuaintance with 
Dr, Beadle commenced. It was in the Tenth Presbyterian Church of tlUa 
city where I first had the pleasure of bearing him preach, I remember 
well he entered the church and look the back seat on the side aisle, and 
when the hour for service arrived, he arose, walked with a rapid, nervous 
step down the same aisle, and ascended lo the pulpit. The members of 
the Second Church will remember that he mrely passed down the cenlml 
aisle. There was something about the man which immediately awakened 
my interest. The sharply cut features, the deep lines which fUrmwcd a 
tboaghiful face, and the quick, nervous movements all revealed Ute Dre 
which flamed beneath the surface. Nor was this interest at all leaaened 
after the speaker rose lo proceed with the services of the day. The »oic« 
and manner, the form and force of expression, the elegance of diction, all 
conspired lo make one magnificent harmony, and you could not fail to 
feel that in tha delicate wiry body of the speaker, Ood had enshrined a 
soul full of all manner of beatitudes. 

During the temporary absence of Dr. Boardman and of Dr. Crowl. tha 
congregation of these pastors worshiped logctlier, and Dr. Beadle euppUed 
their pulpits. Notwithstanding the heat of midsummer, and consequently 
the depopulated state ol tlie city, he soon attracted large congregation* 
composed of highly cdncAted and appreciative hearers. 

The following year, 1801, Dr. Beadle spent In Itochesler, supplying for 
a lime a vacant pulpit in thAjcily, but the rigor of the climate in that part of 
the Stale of New York, soon compelled him to seek a more congenial qM, 
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and in 1865 he was called to the Second Presbyterian Church of Philadel- 
phia, then situated on Seventh street, between Market and Arch. In con- 
sequence of the drift of population westward, and the encroachment of 
trade, a process of disintegration had been going on for years in this old 
historic church, which rendered a change imperative, and when the few re- 
maining worshipers turned their backs on the spot hallowed by so many 
tender and sacred memories, it was with feelings somewhat akin to those 
experienced by the sons of the captivity, when required to sing a song of 
Zion by the willows of Babel. After leading a kind of nomadic life for 
some time, this body at length selected the site at Twenty-first and 
Walnut street, and there erected the present imposing edifice, where the 
last and not the least prosperous years of Dr. Beadle's singulariy success- 
ful ministry were spent, and where, like a heroic soldier he held aloft the 
Gospel banner, until the victory was won. 

On Sabbath morning, the 5th of January, 1879, Dr. Beadle preached 
with his usual earnestness and power, and at the close of the service, 
touchingly announced the consummation of a long cherished hope, 
namely, that he might live to see canceled the onerous debt which had 
hung like a pall over the beautiful temple in which he and his people had 
worshiped, at the same time saying, "that his work was now done." 
Whether any projected shadow had announced the coming event, I know 
not, but the words were prophetic, it was his last Gospel message ; his 
work was done. One hour later I was hastily summoned to bis aid. On 
hit way to the residence of his brother-in-law, Mr. Horace Pitkin, the day 
being cold and windy, he had been seized with the agony of cardiac an- 
gina, requiring to be assisted into the house. On entering the room I 
found the poor sufferer seated on a sofa ; but alas I how changed. The 
face an hour before beaming with exultant joy was now shrunken, 
pinched, pallid and cadaveric ; the wrist pulseless, and with a desperate 
clutching of the fingers there was heard a low plaintive half-suppressed 
moan, like one in hopeless trouble. I felt how vain was the help of man. 
A few hours later, or shortly afler midnight, the gentle spirit of Beadle 
was released from its mortal environment, and passed ttom the Church 
Militant to the Church Triumphant. 

But this sketch would be far from being complete if we failed to study, 
from a much nearer point of view, those qualities which constituted the in- 
dividuality of this remarkable man, and which revealed the secret of his 
successful and distinguished career. My intimacy with Dr. Beadle com- 
menced immediately after his removal to Philadelphia, and for years, un- 
less interrupted by absence from the city, our companionship was almost 
daily; consequently I came to know the man through and through. 

Beadle was a many-sided man. Like a precious brilliant, every facet 
showed with soft and luminous rays. His temperament was what a medl* 
cal man would designate as nervo-sanguine. Though patient, prudent 
and self-controlled, he possessed, nevertheless, an immense momentum or 
active force of brain and heart, which kept him ever in motion, and in- 
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ajiired the ardent, earocEt and untiring enlliuBiaEin with nhfcb lie worked, 
whether llie objects ot pursuit were small or great, There was wilhal 
slngultir tboroughness in uU that be did, a. detcrmiouiiun tu gel at 
core, or as John Brown would say. the lion marrow of things. One of' 
most formidahle ilisabilities wilh which Dr. Beadle hud to contend 
feeble hcatlh. He began lire with a great soul in a delicate body, Jind 
aeverul occasions vks compelled to call a halt in order that the exh>t 
energy orthu overworked machine uigbl be regained. Thrice was lie Ml 
near death thai lilllc hope was entertained of his recovery, much less of 
being able to take up the toil of beloved work. 

A warm personal friend and admirer of Dr. Beadle, Prof. Benjamlit 
Silliman. the Elder, once said, "O Beadle I if that soul of yours could be 
shot into a robust iKidy, what a power you would be in tlie world." Noa* 
bm Ihose who were very close lo Dr. Beadle have any conception ot 
fierce struggle maintained by this noble man against pliysical inflnnti 
It was the frequent reopening of an old abscess cavity of tlie lung, wl 
occasioned the violent paroxysms of cough and profuse eipecl 
which BO otlen interrupted his speaking in the pulpit. T may also menUi 
a fact vbich was doubtless little suspected by his friends, and whlcb'j 
served to further complicate this constitution a I weakneas, 
subject of chronic Bright's disease, and that for tlilneen years, or up to UiA| 
time of his death, the progreiw of litis grave aSeciion required lo be 
in abeyance by periodical trealmeni ; nothing Indeed, but an impetlil: 
dauntless will, and a perennial springof vitality, which animated the tou^ 
fibre of his slight frame, could ever have enabled this raan t4i weather tha 
cross-currents and storms of so checkered a life, and to anelior in a bAven 
of sixty -seven. 

An inborn, insatiate ihirst for the acquisition of knowledge. assodaUd 
with a remarkable versatility ot tastes and capacilies. led Dr. B««<)1« 
cullivate various departments of natural science. It was, however, 
particularly in the realms of concliology and mineralogy that he WM 
deeply iuleresled. His collections of shells and minerals formed c 
the most extensive and valuable private pOBseasions of the kind in lUHkj 
country, and scarcely was a vacation passed without the snme bclog 
riched with numerous spoils from the mountain, and from tile 
Several educational inslitutions of the county are indebted to his geni 
for large and valuable additions to their CBbiiiels, Any one who may 
visited his rooms on Eighth street, will scarcely fail tu remember, uni 
other rare specimens which lay on his table, a inngninceni section oft 
petritled palm tree, with its conccniricHlly arranged laminie of varicgftli 
siiex answering lo tlie original layers of ligneous mailer. The circui 
stances under which Dr. Beadle came into possession uf this valiml 
piece are quite clinmcl eristic of the man. Dr. George M. Qntvco, ia 
letter to the Rev. Heber H. Beadle, writes that In 1864 he spent a 
in company with Dr. Beadle, and Dr. Thompson traveling fhiin Calrc» 
Egypt, over the French canal and through the desert lo Ut. Siaai. 
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the petrified forest near to Cairo, the writer had found a large stony frag- 
ment of one of the trees which originally formed a part of the grove. 
Placing the piece before him on the neck of his donkey, he determined to 
bring it with him to America. After wrestling for some time with the un- 
"Wieldly mass, he became disgusted, and cast it down upon the sand. The 
temptation to recover the valuable specimen was too great to be resisted 
by Dr. Beadle, who, after a few moments' reflection, dismounted, and 
placing the precious stone before him, on the withers of his beast, at 
length, after allowing it a number of times to roll over the head of the 
stumbling donkey, succeeded in bringing it into camp, from which it was 
shipped home, and, after being polished by the wheel of the lapidary, it 
was allowed to grace the cabinet of its owner, "a thing of beauty and Joy 
forever.*' 

It was during this excursion that another little incident occurred, 
which revealed the happy vein of subdued humor which lay Just 
beneath the surface of our naturalist's character. A fatiguing day's 
march over the burning sands, had brought the little company, 
sufiering from the combined e£fects of thirst and exhaustion, to an 
oasis in the desert, where with joy they had hoped to cool their 
parched mouths with the limpid water which lay under the shadow of a 
. few palm trees. Before, however, they were able to dip their vessels, the 
camels, attracted by the scent of water, rushed impetuously into the pool 
and befouled it with mud. While the thirsty travelers stood dazed with 
surprise and disappointment. Dr. Beadle, as if enjoying the dilemma, and 
with a half mischievous smile on his face, though suffering equally with 
his companions, began to expatiate on the delicious qualities of Philadel- 
phia ice cream. 

Notwithstanding his great fondness for the natural sciences, Dr. Beadle 
did not allow ^bjects belonging to this realm to charm him away from 
other studies. Traveling and living as he had been for several years 
among peoples of diverse spee6h, it was natural that he should seek to 
obtain a knowledge of different languages. With the same facility with 
which other subjects were mastered, he acquired an excellent understand- 
ing of both ancient and modern tongues, some of these he spoke with a 
fluency little inferior to that of his mother speech. 

His desire to accumulate new stores of knowledge increased with age, 
and seemed to be unappeasable. Though reading in all directions, this was 
nevertheless conducted methodically. His habit was to keep five irons in 
the fire at the same time. These were theology, science, biography, his- 
tory and travels Like Baron Larrey, the great surgeon who followed for 
many years the fortunes of Napoleon Bonaparte, when contemplating a 
Tisit to some new country or district, he would gather from all acceptable 
sources whatever could be learned of the region or its inhabitants, so Dr. 
Beadle prepared for all his excursions, scientific or otherwise, by prelimi- 
nary study. 

His industry was remarkable and always regulated by system and dis- 
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patch. No man more than he realized the truth of Bonar'a ezpressiye 
lines : 

Ouf age is but the fktlling of a leaf, 
A dropping tear, 

We have not time to sport away the hours, 

All must be earnest in a world like ours. 

KisiDg early in the morning he breakfasted, in summer, at six, and in 
winter, at seven o'clock. Half an hour later he was in his study, and as 
Hayden, when composing his "Creation," always addressed tho Creator 
before touching the cords of his instrument, so Dr. Beadle before beginning 
the work of the day,* reverently sought the aid and guidance of Him, who 
is the source of all knowledge and wisdom. He never wrote after mid- 
day, but held himself, aHer that time, ready for any interruption, profes- 
sional or otherwise. He wrote with amazing rapidity, and always with the 
old historic quill. No pauses were made in search of fitting words or for 
the rearrangement of sentences. Unlike the sculptor, who, with ponder- 
ous strokes first fashions from the shapeless mass of marble a rude outline of 
the figure in contemplation, reserving for the finer lines of force and ex- 
pression a thousand repeated delicate touches of his chisel, Beadle never 
stopped to redress or reconstruct. Whatever the subject, it had been thought 
out and arranged, mentally, while on the wing here and there, and when 
he came to the work of the study, the mental picture required for its Tiai- 
bility only the mechanical movements of the hand. There is among his 
many letters, written to me at various times, and from different places, 
soiircely a single one in which either an erasure, or an interlinear word 
can be found. His style was vigorous, compact, incisive, and remarkble 
for perspicuity. Every thought was expressed in fitting language, and 
with a purity and elegance peculiarly his own. 

On the platform he was inimitable. It mattered not ii^. what order he 
was placed among speakers, first or last, he knew Just how to gather up 
and condense with marvelous tact the salient points of the occasion, and 
without noisy declamation or.a single unnecessary word, in a few polished, 
fiery, and logically connected sentences, to strike the nail exactly on the 
head. 

It is not common to find order associated with great energy and dis- 
patch, yet this was notably the case in the character of Dr. Beadle. While 
moving like a comet, there was nothing like hurry in his work. 

A facility for mere details tends greatly to contract or dwarf mental 
power, but when joined with an executive push, the union cannot fail to 
prove a potent force in the battle of life. At no time did this twin force 
exhibit itself to greater advantage than when an invoice of minerals or 
shells had been reeeivcd, and when the contents of the boxes were spread 
over the floor of his study in chaotic confusion. It was almost phenomenal 
to find that in a few hours the hand of a master had, with magical ctlerity, 
classified and relegated each specimen to its properplace, and that even the 
dust had been cleared away with scrupulous care. His rooms were always 
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models of order and neatness. There was not a nail or a chair, a hammer 
or a piece of twine which had not its specifically assigned place. I was not 
one of those who first entered Dr. Beadle*s study after his death, but I 
would venture to say, that I could locate the exact position occupied by 
each piece of furniture in that room, even to the inkstand, letter weight, 
blotter and other articles of his table. 

Not only was he methodical in the arrangement of working material, 
and in the disposition of his time, but he was also scrupulously exact in 
the disbursement of income. He was old-fashioned enough to believe that 
there were some things belonging to the Mosaic economy which might be 
advantageously introduced into the ethics of modernjife. He held to the 
doctrine of stewardship, that God, as well as Csesar, had claims on every 
man*s property, and, accordingly, he faithfully ]ithed, not mint and cum- 
min, but his income, presents as well. He did not invest his money, and 
then tithe the income, he was too conscientious to do that, as investments 
often take wings and fly away, but whenever salary or other moneys were 
received, one-tenth was immediately withdrawn, and the amount placed 
to the Lord's credit, and, not unfrequently before the day was gone, the 
entire sum was distributed in those directions, where, in the judgment of 
the donor, it was calculated to effect the most good. 

Men of method, of exactness in details and economizers of time, are also 
punctual men, and this was eminently true of Dr. Beadle. Of the many 
appointments we made together, extending over a perjod of several years, 
I cannot recall a single instance in which one was forgotten ; before the 
last minute of the designated time expired he would appear. '* Name the 
time when you will meet me at a particular place in London," said a friend 
to Dr. Beadle when he was just on the wing for a hasty tour through Nor- 
way, Sweden, and as far north as Moscow. " At 4 o'clock in the afternoon 
on the Fpurth of July," was the prompt reply, and at the day and hour 
named, our traveler set down his carpet bag at the appointed place. His 
power of observation was also remarkable. Though loyal to the sentiment 
of the wise man, "let thine eyes look right on, and let thine eyelids look 
straight before thee," yet he managed to give an immense chx^umference 
to his visual field, for riding over a stretch of country in a railroad coach, 
or passing through a hospital ward, and apparently occupied with inner 
thoughts, you would be surprised to find that the geological and fioral 
peculiarities of the region had not been overlooked, nor had the different 
expressions of the sick escaped his notice. 

Nothing perhaps would more quickly challenge the attention of one 
familiar with the career of Dr. Beadle, than his early recognition as a pub- 
lic man. Philadelphians have the reputation, I do not say justly, of being 
• procul, procul e$te, profanU sort of people ; a people proverbially slow 
to break over the charmed circle of family and sect, when sharing the re- 
sponsibilities of public trusts. Be this as it may. Dr. Beadle, not long after 
ilia removal to this city, was elected a member of the Board of Trustees of 
the University of Pennsylvania. He was also a member of the active 
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Committee of the Philadelphia Society for alleviating the miseries of 
Puhlic Prisons. His interest was also solicited in behalf of the InstitmioiiS 
for the Blind, the Deaf and the Dumb. He early became a member of the 
Academy of Natural Sciences and of the American Philosophical Society. 
That his connection with these different organizations was not simply 
nominal, will appear from the glowing eulogiums passed by seTeral of 
these bodies upon the character, scientific and literary attainments of the 
man. And just here, let me say, in a parenthesis, that the disfoyor ex- 
pressed by many against ministers of the Gospel actively participating in 
public affairs, appears to me to be based on very narrow and erroneous Tiews 
of the duties which*foelong to citizenship. The presence of an educated 
ecclesiastic among governing bodies, tends to Jeaven a large mass of crude 
humanity, and to transfuse it with a wholesome moral and restraining in- 
fluence. 

But great and varied as were his gifts and graces in literary and scien- 
tific knowledge, it was in the sphere of the ministry that Dr. Beadle shone 
with a rare splendor. God had eminently fitted him for this work. The 
office of the ministry is a very comprehensive one, including, as it does, 
preaching, pastoral labor, and attendance on church courts, and I know of 
no calling from which there is so much exacted. Between the demands of 
education, culture, secularity and sentiment, the minister is expected to 
embody all the learning of ancient and modern savants, all the refinement 
and polish of court circles, all the eloquence of an Apollos, all the meek- 
ness of a Moses, all the patience of a Job, and all the frugality and 
economy of a Franklin. I do not say that Dr. Beadle met all these re- 
quirements of the time, but he certainly approached the standards as near 
as most men of his profession. I am not sufficiently familiar with theo- 
logical phraseology to express in technical language the characteristics of 
his preaching. The themes which constituted the subjects of his pulpit 
discourses were always evangelical, and managed with a consummate art. 
The textual dissection or analyses of doctrine was conducted with a keen 
logical blade, and though embellished with great elegance of diction, and 
with a rare wealth of illustration, the central idea or doctrine always illu- 
minated the foreground. A student of nature and of art, familiar with 
many departments of human learning, and master of language, he placed 
all the great acquisitions of his mind, gleaned from so many sources, under 
tribute in the discussion and enforcement of Gospel truth, which, while it 
challenged the undivided admiration of the ripest intellect, was at the 
same time leveled down to the capacity of a child. As Madam Roland in 
her early readings of Tclemiichus and Tasso became so imbued with the 
spirit of her subject, that for the time, it is said, she was Eucharis for Tele- 
machus, and Erniina for Tancred ; and as Reynolds, that wonderfully 
gifted delineator of the human face, when contemplating the transfigura- 
tion of RatTaelle, bccaine swallowed up in the resplendent glory of the 
scene, so there were times, when temporarily released from the pressure of 
physical weakness, that Dr. Beadle, interpenetrated and enwrapped with 
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the high themes of his discourse, would he carried forward on a wave of 
impassioned, though self-possessed vehemence, that made him an emhodi- 
inent of sweetness and power. 

The great and perplexing prohlem of the architect consists in making 
the crown of his edifice harmonize with, and not detract from its lower 
magnificence, and it is no uncommon experience to find a speaker sadly 
deficient in the art of rounding out an address, otherwise of the highest 
merit ; not so, however, with Beadle, it was in closing perorations, when 
emphasizing the practical lessons of his subject, and appealing to the 
hopes, the fears, and the love of the hearer, that he captivated every 
avenue to the heart by a glowing fervor of impassioned rhetoric. How 
applicable to him are the lines of the Christian poet : 

I venerate the man whose heart Is warm. 

Whose hands are pare, whose doctrine and whose life, 

Coincident exhibit lucid proof. 

That he is honest in his sacred cause. 

The petitions of this man of God were freighted with the necessities of 
universal humanity. His comprehensive love and catholic spirit embraced 
the entire race in all its multiform aspects. Not alone the spiritual con- 
cerns of Zion, but with these all ranks and classes of men were borne to 
the mercy seat, on the wings of an imperial faith, in language glowing 
with supernal beauty and tender pathos, and from lips touched with the 
very fire of heaven. No one could hear Dr. Beadle pray without feeling 
that he had been down in the '* garden of the beloved, among the beds of 
spices, gathering lilies and sweet-smelling myrrh." 

When sickness or death entered the houoeholds of his parish, there was 
no voice like Beadle's. A large portion of his own life had been marked 
by physical suffering, and death had more than once invaded his home, 
bearing out of sight the treasures of his love, and as when the aromatic 
herb is crushed there comes forth its richest aroma, or as the fdrvid heat ot 
the crucible separates the gold from the dross, so the naturally sweet 
nature of Beadle had been graced through the refining agency of physical 
and mental trials with a tender gentleness, which made him, in a peculiar 
sense, *' a brother born for adversity." 

That there was nothing perfunctory in his ministerial work, will appear 
from private memoranda found among his papers, showing how close to his 
heart lay the mterests of his fiock In these memoranda appear the names 
of individuals for whom special intercessions were made in private, and as 
these prayers were answered, and this one, and that one became connected 
with the Church, their places were supplied by other names. Some few of 
these appear to have been carried down for thirteen years or to the end of 
his pastorate, a circumstance, methinks, which would make the grave of 
Beadle appeal to these unsurrendered hearts with an eloquence more 
potent than the living voice. 

Much of the subtle magnetism of Dr. Beadle's character was due to a 
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pervading sympathy which interpenetrated his whole moral nature. Bj 
this I do not mean the mere sentiment of feeling or of compassion. Much 
more than tliis ; something vastly more comprehensive ; something in 
which both the heart and the head are concerned, and these two in such 
sweet harmony with man. in all his conditions, wants and aspirations, and 
yvUh nature in all her moods, that unstudied, and instinctively the look of 
tlic eyes, the speech of the tongue, and the very manner of the body, all 
conspired in securing a supreme mastery over the human mind and heart. 
Tlicro is, i>erhaps, no position in which a minister of the Gospel can be 
placed that requires greater circumspection, to escape unfriendly critidsin, 
tlian in discharging the claims of social life. Here he is brought into con- 
tact with tlie most incongruous elements of society, embracing the sober 
and guy, the reverent and irreverent, the learned and unlearned, the cul- 
tivated and rude. Like his Master in company with the Scribes and Phari- 
sees, "he is watched." Tried in this crucible, Dr. Beadle came forth 
witliout even the smell of fire on his garments. He could change the drift 
of distasteful conversation with consummate adroitness and reprove, with- 
out offense, by a silence more expressive than words. His conversation, 
even on ordinary topics, was always entertaining, and generally, ingen- 
iously concealed a golden thread of religious thought. Like the force of 
gravitation in the planetary world, attracting, yet at the same time keep- 
ing tlie celestial bodies at a flxcil distance from the common center, so the 
tninsi>arent simplicity and purity of Dr. Beadle's character, while draw- 
in;; every one to his person by a singular fascination, never encouraged 
umUie nearness or familiarityi 

It requires neither brass or marble to perpetuate the memory of a man 
like him whose life and character I have so imperfectly |^)ortrayed. His in- 
dividuality was so impressed on human hearts that thousands to-day be- 
hold his image as an ever present reality. The earth is covered with pre- 
tentious shafts, telling the story of ambitious men who once animated the 
sleeping dust beneath, but what inscription so noble ! what one so brief 
and yet so comprehensive and glorious, as that which marks the grave- 
stone of Beadle, graven at his own request — *'Only a 9ervant of Chrut." 



^A CoIIecfion of Wot'ds and Phrases taken from tlie Passama* 
quoddy Tomjur, Jh/ Ahhy Langdon Alger. 

(Head hi fore the American Philosophical Sociciy, February 6, 18S5.) 

f'l like a in father; i like ee; rh as in German ; n like oo in spoon. 

Nouns. 

Frog^ 'I'cbkwulsuk. 

Dog J Ulehmus. 
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Nouns. 



Turtle^ 

Babbit^ 

Squirrel^ « 

The ocearij 

A chubj 

Sturgeon^ 

My sister^ 

My brother^ 

My uncle J 

My wife {My old woman)^ 

My huisband {My old man)^ 

My spouse^ 

My father J 

My mothevj 

My auntj 

My grandmother J 

My grandfather J 

Young unmarried woman, 

Old maid^ 

A dollar, 

Fifty cents. 

Twenty 'five cents, 

Seventy-five cents. 

Twenty cents, 

A friend, 

A man, 

A flower, 

A bahy^ Babies, 

A bear (Cub), 

A crow J 

A duck, 

A deer, 

A chief, 

A firefly, 

Indian boy, 

Little girl, 

Face, 

PBOC. AMER. FHIL08. 80C. XXII. 



Chikqueliocktsb. 

MahtigwesB. 

Miko. 

K'chisObequ'. 

Penobsqwess. 

Possigus. 

Nitzikeshum. Netaq^ 

Siwas. 

Nitcbaluqu^ 

N^gusquessogsum. 

N 'gitauq^uemum . 

N'isawiek. 

Mitbauksl. 

K'wiguwis'l. 

N 'gay sis. 

N'ocbgemisB. 

N'mocbsims. 

Naksqu'. 
( Eakcginaksqu'. 
1 Metatmenaksqu'. 

Eutagesok. 

Atasegesuk. 

Kaltlok. 

N'hokaltlok. 

Nisinsensak. 

Nitcbi, or Delnabcn. 

Senabe. 

Beskwaswesk. 

Warsis, Warsisuk. 

Mail) (Msqaouwessis). 

Kakagus. 

8ips. 

K'Docb. 

Sogmo. 

Pisoquaysis. 

Tskinasis. 

Pilsquaysls. 

P'saysuk. 

120. 2e. priktsd APRIL 9, 1885. 
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Nouns. 



Your eye^ 

Your hand, 

A hair, 

My ear, 

My teeth ^ 

My forefinger, 

My fingers, 

Your nose. 

My Tnouth, 

Life, 

A stone pipe, 

A pipe, 

Tobacco, 

Bed willow tobacco. 

An axe, 

A ghost, 

A toy, 

A barrel of pork. 

Sleep, 

A cat, Gats, 

An encjle, 

Woodchuck, 

A rock, 

Whisky, 

Beer, 

A bottle, 

^ jug, 

A knife, 

My crooked knife, 

Sweet grass, 

Ilain, 

Water, 

A gull, 
Moccasin-s, 
A tree, or wood, 
A paddle, 
.1 canoe, 
Smoke, 



K^siskar. 

K'pitin. 

Slasul. Hair, PieasOmul. 

N't'sOlkus. 

Nibit'l. 

N'telawignix. 

N'petenil. 

K'niten. 

N'tum. 

Poworgan. 

Penabsquass. 

Tomorg. 

Tomawo. 

Nespi PomkwOl. 

Timhegan. 

Kisakbisi. 

Amsqwojaygan. 

Bitssairway. 

Kuin. 

Psuis, Psuisuk. 

K'chlplagen. 

Moninkwcss. 

Penobsq'. 

Hukk'tawitchtk. 

Kawardaguk. 

Potay (bouteille). 

Pfikjinsquess. 

Mikwodarnis. 

M'kJikanig. 

WayliinihiTsk'l. 

Kamlyiin. 

Samawgwan. 

Kijiq'. 

Kuseni, M'kissun'l. 

Heppess. 

Til jigun. 

Aquayden. 

Kutt. 
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Nouns. 



moan. 


Nibauchsett 


sun, also sometimes the 


> Kisus. 


moofij 


If, 


Molsum. 


ndian. 


Skedzin. 


ground on which you sitj 


K/takmekq'. 


iket-s. 


Badsinode, Bassinodiel. 


ivl, 


Ko-ko-khas. 


%se, 


Winoksegwan. 


ty tents, 


W igwam, wigwaml. 


^y 


M'han. 


> 


Piltar. 


i barkj 


Mosquay. 


^ella, 


Agwataybaygan. 




M'tabecqu', 


rrior, 


M^tabegene. 


lace. 


PsikOsan. 


ingsy 


Sigusahornal. 


i^g, 


Nasaquaytagun. 


bracelet. 


K'pitinay. 


seal, 


Hakeq'. 


^y 


Ps'eBBm. 




Nia. My,W. 




Kia. Your, K'. 


^ 


Tab. 


row, 


Bocqu'. 


tw and arrows, 


N'tabocqu'. 




Luktiworgan. 


d clothes, 


H'nkaDay luktiworgan. 


i woman. 


Pusquessus. 


i mauj 


K'tawquemus. 


on, 


Amquon. 


He, 


K'sacott. 


Id, 


SquasOntuk. 


dary giant. 


Xiwaq'. 


tan, 


M'tayulin. 


flake, 


Kinegan. 


\ leaves, 


Mip, mlpyil. 
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Nouns. 



A fish^ especially a herring^ 

One, 

Two, 

Three^ 

Four, 

Five, 

Six, 

Seven, 

Eight, 

Nine, 

Ten, 

Eleven, 

Twelve, 

Twenty, 

One hundred, 

A fan, fans, 

A porpoise, 

Bread, 

Hasty pudding, 

Parched corn, 

A salmon, 

A chair, 

A heaver, 

A butterfly, 

A hug. 

Wampum, 

A pin, pins, 

Meat, Flesh, 

Hell, 

Devil, 

(iod, 

My mitlnis, 

A woman. 

Snake, 

Wing, 

Old silver ornaments, 

My silver flakes, or hrooches. 



N'meshis. 

Necq't. 

Tabo, or nish. 

Sist, or nihi. 

Nao. 

Non. 

CammaUin. 

Ellawigenek, or niwijink. 

Okamultzln, or ugamitzin. 

Escunadek. 

N'tillen, or cudensk. 

Cadankwo. 

Nizanko. 

Nizinsk. 

N'cudakq', 

Awasahoso, awasahosodien. 

Tcbuspess. 

Aban (pone), or panis. 

Sabaun (Suppawn). 

Psitmun. 

P'laum. 

Kutayboat. 

Quablt. 

Amuajalwes. 

Amawgcssis. 

Amiisquablk. 

Waubap. 

Pinsis, pinsisuk. 

Wiouchs. 

P'lamkik. 

Mitcliehant. 

Kisliioluqu'. 

M'ljessuk. 

Hay pit. 

Atosis. 

Winisk, or Unaske. 

Mtinithbak. 

N'spman'l. 
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Nouns. 



A bOXy 


Baksis. 


ICBj 


H^nkam. 


Fire ashes, 


Squdayawomqk. 


Your tobacco ashes. 


K'iapquon. 


Salt, 


Solawe. 


A bird's billy 


Witun. 


Fish net, 


Qwopignn. 


Your large fish hook, 


Kichgun. 


Your small fish hook, 


K'ichgunnissis. 


A bundle, 


Wignsnn. 


Chjocolate, 


Pogarnop. 


Meat soup. 


K ^sapwnhaygan. 


Whip-poor-will, 


Wippolis. 


A white goose. 


Wabekayloch. 


A cane, or stick, 


AbdehOn. 


An iron nail, 


Chissukhegon. 


My finger nail, 


Kikas. 


An egg, 


Wawun. 


A brass kettle. 


Skezosis. 


A bake, or pack kettle. 


Tobankagan. 


Charcoal, 


Makkus. 


Strawberries, 


M'skSquimensuk. 


Raspberries, 


Minsissnk. 


Blueberries, 


Sartil. 


Maple sugar, 


Sin awe sngel. 


Coffee, 


Kappay. 


A bit of bread. 


Kegesko pan is. 


A ball to play with, 


Hebesqwumagan. 


Pin cushion. 


Pinsisinote. 


The Aborigines (almost consid- 


) 


ered in the light of Divine 


> Kansusuk. 


beings), 


) 


niie sable, 


Nemauchswess. 


The blind loorm. 


Wlwillmekq'. 


JHermen^ 


( Lampegwinosis, or Hapodamp- 
( quen. 


1 


•Raccoon, 


Hespuns. 


handkerchief. 


Kisquayp. 
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Otter, Kiany. 

Weasel y Segwess. 

Clani^ Hess. 

Mosquito J T'sls-o. 

3Iy deer skirij N'dochkwaio. 

Wind, Witchauksen. 

Skunk, Abekthelo. 

Sharp tool^ used in making canoe, Willicockskataygn. 

Fog, Biskoan. 

3fy cap or hat, H'ntasosun. 

Dye, Jisayg'n. 

Any liquid, K'sap. 

Muskrat, Kiuchus. 

Fir balsam^ Poo-pook-kawiqu'. 

Roaring lion, Pitalo. 

Loon, Agwem. 

Beads, Wlnokwopsqwees^l. 

Snow shoes, Agamuk. 

An old game, played with coun- 1 Alttestagenuk. 

ters, [ * 

The dish in which it is played, Waltaahmorgan. 
The curved dick used in count- > j^-^^^^j,^ 

Ing, ) 



Three little sticks, 


Lucktolem. 


Little stick, sticks. 
Big stick, sticks. 


Hagaytamagin-al. 
T'k'mwayway-al. 
H'layluk (Run down hill like 


Charms to bring good luck in 
playing this game, 


water. Addressed to the 
counters.) 
Youtiligwayuch (Good luck 
come this way.) 


Indian picture writing, 
Cover of a basket, 


Kopsq'. 
B'-hiisuk. 


Heron, 
Lobster, lob,<ter.<. 


Kasq'. 

T'sfik, T'sagcik. 


Medicine, 


N'bezun. 


Scissors, 


T'segehegan. 


Broom I trash. 


T'mispinahona. 
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My dress, N'dubsqwums. 

The blackbird, Chukalisqu', 
The SpirU of (he Night, or ) Q^tauchs. 

Ghost of Death. ) 

To-morrow, Saybaonuk. 

Yesterday, Oolago. 

Monday, Agisande (First working day). 

(Nisewaylukan (Second working 

^' ( day). 

~ , , ( Haybasigdul (Cut the week in 

' ( two). 

Thursday. Ustay win (Day of the Supper). 

Friday, Skawahtuk (Day of the Cross). 

Saturday. Ketawasanduk. 

Sunday^ Tegays. 

JSastport, Musalequ. 

CampobeUo, Aybogwheat. 
Friar^s head (a rock at Campo- 1 Skedabaysukpenobsq' (Place of 

bello), 1 the Rock man). 

Peter Dana's Point (an Indian (n^/j-i _ _^i 

^ -^ M'dakmayguk. 

village), C 
Pleasant Point (an Indian vil- ( o«u- i- 

lage), I » ay • 

Bright eyes, Pisawk^heksiekol. 

A great hunter, Oechlgedunk kiwin. 

Th£ birds, T'sipsaysuk. 

Wildcat , Pogum 'k. 

Verbs, Adjectives and other Parts of Speech. 

Strong, Saglayu. 

Naughty, Ps'getqun. 

Smart, Nikusanima. 

Pull, P 'sun pay. 

Below, Lamiuch. 

My, Nila, abbreviated to N'. 

Your, Kila, abbreviated to K'. 

Pretty, Kalousis, applied to things. 

Pretty, Oolaygo, applied to people. 
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Yebbs, Adjectives and OTHEa Parts of Speech. 



Good^ 


Kaloat. 


Bad 


( KOwOte, Mitchaygo, Mis- 
( haygan. 


JJ\*\M/ m 


Red, 


M'quayou. 


Blue, 


Enegwotte. 


Black, 


M'gseweyou. 


White, 


Warbayou, 


Yellow, 


VVisawayou. 


Green, 


Skebgwotte. 


To scalp. 


Sagatucht. 


Little, 


Absegilsis. 


Big, 


Nadamughayl. 


To talk. 


EMidlawesk. 


Candy, anything sweet, 


Willipoget,or Moquannipoget. 


Sour, 


Suapoget. 


And^ 


Niaga. 


Cold, 


X'taiul, K'taiuk. 


Warm, 


. Kisaywayguk, Kisawayou. 


Very told^ 


Wisagetkayou. 


Fat, 


Wickaywayou. 


I am croas. 


r XT/! 1 • 


/ 


- ^i jakmixo. 


Cross, ill'tempered, 


I 


Quiet, 


Wantigayou. 


AI)Oce, 


Spemuk. 


Across, 


llagamin. 


FiOiind, 


P'taygwarglu. 


Dark colored, 


Mekswiouche. 


To jjut. 


Ponemon. 


To see, 


K'nmaytun 


Very much. 


A\ isagaymoch. 


Too bad (compassion), 


Mitaywayou. 


Not much. 


Kataquln. 


Cheap, 


Kamasa6du. Ulowadul. 


Dear (too much), 


Sam aoudo. 


Very soon, 


Nikesaiutay. 


Busy (are you busy), 


K'nOtamelok. 


To buy, 


Minochamcn. 


To hurt oneself very much. 


Mnisigikdeksin. 
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Verbs, Adjectives and other Parts op Speech. 



I fall down^ 

To fall down J 

Sick, 

So many. A great many^ 

To laugh, 

Funny^ 

Very hard (to learn or say), 

Shy, 

Rich, 

Broad, 

Narrow, 

Very ancient. 

Crazy, 

Sharp, 

Thick, 

Enough, 

Me, my turn, 

Tou, your turn, 

A great many, 



I N'qwastesin 



K^sinoch. 

Haypayjik. 

Siktaylum. 

Wikwinagut 

Siglwitasul. 

T'k way such. 

Willy wigo 

K'skaiu. 

Tchitcheegwaioo. 

N'kansusuk. 

Unadamlny. 

K'slhlgin. 

Barsayou. 

Nayta. 

Nayla. 

Eayla. 

K'tchiawlu. 



Phrases. 



How do you do ? 

Fine day, good day, 

Bad day, 

Oood luck to you, 

How much is that f 

It is too dear. 

It is too or very cloudy. 

Too much sun, it is very sunny^ 

Thank you, 

WhaVs (he news ? 

Tell me a story, 

Hare you got ? 

Go away, 

Keep quiet. 

What do you call thatf 

Whai is your name ? 



BIqwonocksian ? 
Wahlgesket. 
Mitchigesket. 
Kulaylermukq^ 
Tan I'aoudo ? 
O Sam aoudo. 
Sam eltor alok. 
Sam eltor kisus. 
Willy un. 
Tanlitarhut? 
Atokhagin. 
K'tm ? 
Parlay lOs. 
T'san kiup. 
KekTutkthliwitmen? 
Kekkthlevis ? 
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Phrases. 



I see you, 

Far off, distant. 

Yes, 

No, 

I have vone. 

How old is — ? 

Will you go ? 

The sun is coming out^ 

It is clearing. 

Will it ; is it going to clear f 

Do you want ? 

I want, 

I like you. 

You like me, 

I like it, 

I am going to stay, 

A long time, 

I am hungry, 

I am very hungry, 

I am thirsty, 

I ivant a drink, 

Please, 

Give me, 

I hear, 

I knoiv it, 

My dear, 

Write me a letter, 

It is cold. 

It is inarm, 

I am very glad, 

I am very sorry, 

Come again, 

I am glad to aee you, 

I am gind I came, 

This in a })leasnnt pi we, 

I hare hr ought you a present, 

T have worked hard all day, 



K^nay mayOl. 
Bitsardok. 
Aha. 
Eeclam. 

Ea d'ma. Kedama. 
K^tihan — Keshigedin ? 
Keshilihanup ? 
So k^hed kisus. 
Musquit. 
K'ti musquit? 

(Pawardamen, or Kilkpawarda- 
1 men? 
N' Pawardamen. 
K^musalel. 
K^musale. 
K'musajen. 
K'didjenness. 
T'sipkiuch. 
N'gedochb. 
Niiisgekednp. 
N'gespass. 
N'gedus'm. 
Ulaydehademen. 
Maj'len. 
Xotamen. 
N'gesisichdoch. 
Kmusasawagan. 
N'geduwiknek. 
K'taviik. 
K'sarday. 
Nulaydehas. 
N'iskyin. 
Apspogejian. 
Nulaydehas k'naymayOl. 
Xulaydehas n'bayja}'^!. 
Ul en a gut. 

X' payjiptum kaydemil. 
N'segolok kaygiuk. 



1886.1 



261 



[Alger. 



Phbabes. 



Tell me, 

He told me, 

ThaVs right ^ all right, 

I aw. going away from here. 

I am going to — (any place), 

It is too late, 

It is getting laie, 

It is early (the sun is high), 

JEarly in the morning, 

God bless you, \ 

Hememher me. 

Because of your beautiful eyes, 

Come back with the birds, \ 

Do you understand? 
Whafs the matter ? 
Why donH you answer me ? 
It thunders, 
It lightnings. 
It rains, 

• 

It snows, 
I am afraid, 
He is afraid, 
It is mine. 



I like to talk Indian, 

Good bye. 

Come here. 

Come quick, 

Com£ here, run quick. 

No matter. 

What? 

Sit down. 

How did you come here f 

It is shady here. 

Where is — ? 

It is false J 



{ 



Yehin. 

Dlhogan. 

Uliya. 

T'lllon, or N'uje majehanniut. 

N'titimi. 

Mitsmch k^sam. 

Mitsmch. 

S'pmnk tujayte. 

Spassiwayou. 

KishiOluqu^chiviatkohchai- 

auqu'. 
Mikwid'hamen. 
Widjuloelikolauch siskol. 
Abskaypayjiwijiyaamen 

tsipaysuk. 
K'nistuwi ? 
Tan k'tlessin ? 
Kayjiwiskatasidaymiun ? 
Pitargik. 
Paysarquessok. 
Kamiyun. 
P'san. 
N'sex. 
N'aylansex. 
Nila nil nit. 

E'musajenoch skedzinowOda- 

man. 
Addio. 
Tskuopfs. 
Skuee. 

Squeak sick. 
Katigegwulay. 
Kek kwussay ? 
A bin. 

K'tan kli bayzian ? 
Agwa 80 sut. 

Tama — , or Tama molliglel ? 
K109 kii. 
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Phrases. 



Kitty warbenkul. 

Mitchi benkay. 

N' Kihay. 

Mahjayhik p^sis mnk. 

Tain a gOje ? 

Abtsaydaymon. 

K'plets m^naduk ? 
JKoax kl^naduk Skedzinawi- 
( duk. 

K^ti hibesqwunhetawuk. 

Keg wunit kthlewitmen f 

Pllay ? 

N'karnay, 

Hay gay ta main wabpab 1 

H'nituwayn ? 

Kay gwan tay dam ? 

Kilkulay wisageg wfilay f 



/ am going to pay you, 
He is poor pay J 
The sun is setting, 
The stars go away, 
Where have you been ? 
Say tJiat again, 
Can you talk French f 

Can you talk Indian ? 

He is going to play hall. 

What does that mean * 

It is ;iew, or Is it new f 

It is old. 

Can you read wampum ? 

Who is that f 

What did you say ? 

Are you well f 

This is the pin your mother qave^ .^fr- ~ - /i.- • « 

^ ^ \ Wagagigus n'ta pmsis. 

Are you there f (inside house) K'tin lamygwon ? 

I forgot it, • Nonedaybagin. 

You are sick, K'slkenochka. 

I nm. sick, N'kslnoch. 

/ a 77? fired, N't suwatk, or N'suwort. 

I am very tired, N'wisaglsuwoch. 

Go on, continue, Wiwysaiouwess. 

Willinghj, Gchtlal. 

I)o you want to selLorhave you^ tt,. ...- . i • 

^ ', *' y K'tanquoitun miskaman 7 

got any silver ft a kcs to sent ) 

Very soon, Nikesaiutay. 

Hie wind is rising, K'tin wiehauksen. 

Where is your father ? Tank mitauchs ? 

Where is your rnother ? Tam a gay gus ? 

You u'lll get rich, Nuwilliwik. 

Stay a little while, Miikyaywfisktin. 

/ icill come again next week, | ^Ptchicbinpayje, pern Ink 

( kemkil. 
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^ell — to come over here, 

J[8 it all silver ? 

^n old times, 

^ am very cold^ 

'2 am warmy 

2 am sweaty J 

HI take this one^ 
OTou have no fire, 

SThere is no fire, 

'What time is it f 
hear a noise, 

J donH understand you, 

ijome and play with me (in 
game), 

I heat you. 

You heat me, 

Tou count, 

It smells sweet. 

You are hashful, 

I have got, • 

Can you make f 

Do you want to sell f 

YouHl soil it J 

Dirty, 

I am all alone, 

I am. tired of waiting, 

I am very sleepy, 

He is deadj 



Ke.ti ban — , k^pun kitzian kols* 

Psisdaymanik ? 

N'kamayu. 

N'goach. 

N'gesayp'us. 

N'darls. 

Kedaynickanemen. 

Kedamusc^t. 

Kedamabobskit. 

Kaygabusquay ? 

Notamenmidetahqwa. 

Kadama k'nistoluk. 



a 



[• Skuee amdayny. 



{ 



T'humhay. 

K^tumbol. 

Agayss. 

Ulay makkt'day. 

T'kwayss. 

N'din. 

K'nita wi tun ? 

K't'wan kwetun? 

T'kwogwetunchs, or T'kwok- 

chegwaytun. 
AgwOgwaysuk. 
N^kedocbkayin. 
Siuskowiba. 
N'getox. 
M^atcbeny, or Id/atcbeniak. 



Phrases and Words in the St. Francis Dialect collected hy 

Ahby Langdon Alger. 



Silver JiakeSy 
Bain, 
A chair, 
A crow. 
Mosquito^ 



AmiskabOn. 

Sogalun. 

Tasaquabo. 

M^kasas. 

POkwus. 
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Deer, 

It is cold. 

It is warrrij 

WhaVs your name ? 

Where'* s your father ? 

Frog, 

Come here, 

I have brought you something. 

Do you want something sweet f 

(to eat.) 
Feathers, 
Flower, 

This is a pleasant place. 
Do you understand ? 
Tell me a story, 
Wild cat. 
Farther, 
Days, 
Many, 

A very nice one, 
A carpenter. 
The others, 
And, 
A boy. 
My sister. 
Ear, 
Bocks, 

Blackberries, 
Grass, 
Baspberries, 
Blueberries, 
Butterfly, 
Handkerchief, 
How do you do ? 
Friend J or brother, 
The sun is warm, 
The sun, 
A rogue, 
Think of me, 



} 



Nulka. 

K't'ka. 

K'sapata. 

KagwUiwisy ? 

Turnjka mitagwass f 

TchqwusB. 

Nadasa. 

K^paddmkagwinwijikia. 

Tatch a waldam woUypogaokP 

Mlganuk. 

Besqwasowinel. 

Ulenamen. 

Wowtawich ? 

Ant 10 kawich. 

P'such. 

AwasiwL 

Kiskol. 

M'sali. 

Kinluligun. 

Nojikkat. 

K'dagik. 

Ta. 

Oskinnoma. 

N^misis, or witsikasuk. 

Tawoq'. 

Seual. 

Psakudamenak. 

Pskiku. 

Sikwuskimenak. 

Tsatan. 

Ahmitcholas. 

Mus wa (Mouchoir). 

Baqwonockslu ? 

Nitchia. 

K'sapsu kisus. 

Kisus. 

Atagamqua. 

Miqwalmlnia. 
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isant day^ 


WulgeB kat ^ 


> 


Habbasy. 


nuch is it f 


Tanilawadof 


00 dear^ 


Sam a^ardo. 


idge, 


ParkajBuch. 


> 


TJnkwisis. 


ving to clear ^ 


Bakasao. 


S 


Wulinagwot. 


be<, 


Abasaaoda. 




VVolawiguk. 


S 


Skaskwiguk. 


^j 


Wisawlguk. 




Makwiguk. 


> 


Pkasawegun. 


> 


Wabegun. 


» 


Piyousessoch. 




Psigain. 


1 


Ujarwass. 


species of sealj 


Lewark. 


1 


Wahwillamoak 


f> 


Nunpkewama. 


T, 


Nikowuss. 


endf, 


Nitowba. 


ou asleep ? ' 


Kowykia ? 


5 aZZ (no thanks needed)^ 


Dakagwey. 


, continue. 


Nikunaksa. 


ght, 


Fligun. 


m. 


Spawmuk. 




Nukamuk. 


h 


Matahantuk. 



ementary remarks to the Orammar of the Cakchiquel Lan* 
ge of Guatemala, edited by D, O. Brinton^ M. D. By Otto 
llj M, 2>., of Zurich, Switzerland. 

ad before the American Philosophical Society, February 6, 1885.) 

ong the numerous branches of the great Maya family, the 
Eiges which form the Quichd group (the Quioh^ with the 
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XJspanteca branch, and the Gakchiquel with the nearly allied 
Tzutuhil) offer a peculiar interest to the comparative philologist. 
These idioms have undoubtedly been long ago separated from the 
common Maya stock and may safely be reckoned among the old« 
est branches of this family. We may derive this fact not only 
from the geographical area they occupy in our days, but also ttom 
the changes which the languages themselves have undergone in 
the course of time. It is to be hoped that in a few years from 
now the lack of sufficient materials regarding them will no longer 
be an obstacle to rational etymological research, and that we 
shall be able not only to define the differences between the 
Quichd languages and the classic Maya, but even to trace oat the 
laws, according to which these differences have realized them- 
selves. 

At present, only a few hints can be given in this direction. 
With respect to the Gakchiquel in particular, its present stock 
of words seems to be formed by three different groups. 

First, we find a group of words which have perpetuated them- 
selves unchanged since the Gakchiquel became independent of 
the Maya. Such are the following : 

a/f, cane, grass. balam^ tiger. 

r?/, heavy, weight. chi, mouth. 

am^ spider. mam^ grandfather, etc. 

Note 1 : In many words the difference between Maya and 
Gakchiquel is no real one, but must simpl}*^ be attributed to the 
alphabets in which the two languages are written. So are the 
following Maya words : Ln'n younger brother, a?7mr inhabitant of 
a great village, hac bone, cux heart, life, identical with the Cak- 
chiquel words : /^ i/?, ama^^ hak^ qux or £i/ir*, both in meaning 
and pronuuciaiion, though different in orthograph}- . 

Note 2 : We may range among the first group a number of 
words in which the Gakchiquel has added a final i/ to the Maya 
root as in : 

Maya: ba^ mole Gakch': bay. 

be way, road bey. 

chho mouse qhoy. 



utmc 


man 


cimzah 


tokiU 


hoi 


the hole 
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Note S : In some other instances there occurs an interchange 
of Towels between the two languages as in : 

Mata: zinic ant Cakoh: zanic. 

miz to sweep mez. 

uinak, 
camizah, 
hul^ etc. 

The second group is formed by words in which certain con- 
sonants of the Maya root change into other ones in Cakchiquel. 
These changes follow regular phonetic laws and bear a strong 
affinity to the principle of ^^ Lautverschiebung " (Grimm's law), 
long ago known as an agent of most extensive application in the 
morphology of the Indo-germanic languages. 

So the Maya n in many instances becomes h in the corres- 
ponding Cakchiquel root : the Maya t changes into ch in Cak- 
chiquel and, as Brasseur de Bourbourg already remarked, the 
Maya y sometimes becomes r in Cakchiquel and its sister Ian- 
^ages. 

The following examples may serve to illustrate these changes : 

A. The Maya n becomes h in Cakchiquel : 



Mata: kin 


the sun 


Cakch : 


: £ih. 


caan 


sky 




cah. 


can 


four 




cahi. 


on 


the aguacate* 




oh. 


nun 


paper 




vuh. 


nal 


ear of com 




hal. 


xanab 


sandal 




xahab. 


zinan 


scorpion 




zinah. 


holon 


nine 




helehe (in 






composition beleh). 


lahun 


ten 




lahuh^ etc. 



B. The Maya t changes into ch in Cakchiquel : 

Mata: ta obsidian Cakch: cho^j. 

te tree che. 

tub saliva chub, 

tuh rotten, putrid chuh (pus) 

• The fralt of Tertea graiUsima, 
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Maya.: tun stone Cakch i 


; cAun(lime- 




stone). 


taan asbes 


chah. 


tah flr-tree 


chaJi, etQ 


C. The Maya 1/ becomea r in Cakchiquel ; 




Maya: cay fish Oakch : 


; car. 


i-oy Bperm 


tor* 


yi.r green, blue 


rax, etc. 






Future intiuiries wIU lead us to the discovery of the strict 
laws which rule the etymological affinity between the v&rioas 
branches of the Maya family. Here I must limit myself to the 
above given examples which may show tlie reader that auoh 
phonetic laws really exist and, I may add, that a similar " Laat- 
vershiebung " cau be shown between the languages of the Mam- 
group on one side, and the Maya and Quich^ languages oa the 
other. 

Thirdly, there remains an extensive amount of Cakchiqael 
roots which do not seem to bear any direct alliance to the Haya 
words, but to have sprung from a distinct source. Most of these 
roots also occur in the two remaining groups of Guatemala 
idioms, i. e. in the Pokonchi and the Mam languages. After 
having got better acquainted with all the languages of Maya 
origin, we may undoubtedly hope to reduce the number of roots 
which now form this tbii'd group, to a considerable extent, and 
to discover afflnitios which, at present, are hidden. We shall 
even be able, perhaps, to point out the elements, which previoasly 
were strange to the Maya, and form the last remains of idioms 
preceding the Maya invasions in Ouatemala. 

After these short introductory remarks I shall proceed to 
comment ou the " Grammar of the Cakchiquel Language " with a 
few notes, to which I had been invited by its learned editor. 

p. 7. Jntroduclion. " G'jzumel'juapavi." The orthography now 
generally adopted in official papers and maps in Guatemala is 
Oohvmalgunpam. The name is evidently of Nahuatl origin, and 
means, according to BuBchmann,f near the rainbow water, from 

"gorui 
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cozamalotl. Though this etymology does not seem entirely satis- 
factory, I cannot offer any better. 

p. 8. " CakiXj the ara or guacamalla^ Trogon splendens.^^ The 
bird called " cahix " by ^he Indians is the Ara macao L. known 
generally by its Carib name guacamaya, Trogon splendens is a 
scientific synonym for the quetzal^ TJtaromacrus mocinno (Lall.), 
a bird differing widely from the ara both in shape and color. 

p. 19. Phonology. The four new signs added to the European 
alphabet by some of the old writers on Cakchiquel (Parra, Flores) 
viz: £, ^, ^, ^h are but phonetic modifications of four cor- 
responding signs, of the common alphabet. So we get four pairs 
of sounds, namely : c and ^ ; 

k and g 
ch and ^h 
tz"*" and ^ 

forming two series of consonants, the former of which repre- 
sents the common letters, and the latter their respective *' cut 
letters," which may be described as being pronounced with a 
shorter and more explosive sound than the corresponding com- 
mon letter, and separated by a short pause from the preceding 
or following vowel. 

p. 21. Declension of nouns, vleuh, earth, pronounce nleuh. 
In the old Spanish grammars the v before a consonant is always 
an u^ before a vowel it has the sound of the Spanish v. * 

yxok. The old writers are very inconsequent in the alternate 
use of y and t, and the reader might be misled so as to suppose 
them to be two differently sounding letters. Wherever in the 
old grammars y precedes a consonant, it sounds like the common 
t , and so we write better, 

ixok instead of yxok. 

ix yx. 

itzel ytj^^ etc. 

In all plurals ending with y with the old writers, it has always 
the sound of i, and bears the accent. In pronunciation it is 
separated by a short hiatus from the preceding vowel and does 

4Kfr Is simply an antiquated form of the German tz, and is pronounced exactly 
like it. 
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not form a dipthong ay, as one would believe from the old or- 
thography. So read 

mebai instead of mebay, 

ahtzeolai ^ ahtzeolay, 
ahpitzolai dhpUzolay^ 

tzatchi vinak read tzaizi vinak. 

j^. 22, aquaJj aquala^ child, written, according to the old 
Spanish orthography, for acual^ actuila. Many Indians pro- 
nounce a^ual, a^imld. 
p. 23. zah read zak white. 

coman gaman^ or zaman the cornfield. 

caniah gamah or zamah to work. 

chu^uh ^u^nh^ ^.u^huhilah. 
gix^ gixalah thorn, thorny, read ^ix ^ixalah. 
^ echelah ticon, a cacao-field neglected and overgrown ; 
most probably an error of the copyist for ^ichelah t« 
qui (^ul) is the ^' mania," the unworked cotton>cloth. 
^u is the '^ chamarra," a sort of woolen blanket used by 
the Indians. 
p, 24. hai read hdj/j because here the i forms part of a diph- 
thong ay. 
nu uh^ na uhil^ write and pronounce nu vuhj nu vuhil 
my book. If the root were simply u/t, its combina- 
• tion with the possessive pronoun would be v-uh^ 

and not nu uh. 
zac, zacil is the orthography adopted for the pure 
Maya idiom. It corresponds with the Oakchiquel 
zak'^ zakil (also gak^ gakil). 
p, 25, dm vih "against me," v-ih means " my back," chu vih 
at my back, behind me. And so cha inhj behind 
thee (not chnhvih). 
y). rJO, chiiiuhllrih. Flores gives the same combination (p. 
255) with the variant i-hirubih'ih^ within himself. 
He adds another one of the same meaning, formed 
with cv>/io/, the space or distance between two things, 
viz.: china rohol within myself. 

eh (I ruhnl within th3^self. 

chika cohol. 
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chi cohoL 
chiqiii cohoL 
viquin. More consistent with the real pronunciation 
is Flores' orthography vu^in vol vi^in^ with me. 
axjt^in vel aui^in with thee. 

yu^in yiii^in (pron. ivi^in). 

cv^in qui^in, 

p. 27. nu ^ahol my son, read nu ^ahoL ^ahol is he who 
breaks something. 
nu nimial my elder brother, read nu nimal, 
p. 30. Quia vel qui^ who f Flores treats this matter in his 
§ 4, pp. 47 and 99, according to his views of the Cakchiquel gram- 
mar, as follows : 

Nominative: nak vel anak vel achinak. 

who who who. 

naki who or what ? 
OeneL : achok vel nakchok, 

whose whose. 

achokychin nakchokichin. 

whose whose. 

ahchok whose. 
Dative : nak chirikin vel chire, 
to whom. 
nak chiquichin vel chique. 
to which of them. 
Accus.: nak xacamigah. 
Whom didst thou kill ? 

nak chirih xa^hollhvi. 
With whom didst thou quarrel or fight ? 
Ablative: nakru^in^ achokri^in, 
with whom. 
nak rumal, 
by whom, or by what. 

QUICUNQUE VEL QUIVIS. 

Any one whosoever. 
To these correspond the following : Xak vel imkla^a 
vel bilachinak^ and their meaning is any one, whoso- 
ever. 
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V. g. Any one that will not obey, will be panished, 
nakla mani xtiniman xti^ahigtia: ruvacK 

Aliquis. 

For aliqnis is used the verbal root ^h which signiftea : 
to be somewhere (Spanish, estar), v. g. ^h xbano 
some one did it. Also, 6tZa, bilanakj bilachirpak 
are used for the aliquis^ f. i. ve hila x^mo hoyeruvach^ 
if some one has taken it, woe to him. BilanaJc or 
balanak chi yabilal^ hilanak chi ^axomalj some of 
the infirmities, some of the pains. Ve Hla tux 
chivichin ele^on xtirapax^ If some one of you is 
the thief, he will be whipped. 
So far Flores. It is almost superfluous to say that there doea 
not exist anything like declension of interrogative pronouns and 
the like, and that a Aiture analysis of the above given expres- 
sions will show in how many respects they thoroughly differ from 
the Latin quis^ quicunque^ aliquis^ etc. 

p. 31. Distributive vx>rdB. — Flores adds (p. 31): "For the 
distributives of 'a number they use the particle ychal^ postponed 
to the numeral, and the possessive pronoun before it." 

CAY. the y changed into b : cab. 

Sing, ru cahichal both of them. 
Plur. ka cabichal we both. 

y cabichal you both. 

qui cabichal they both. 

0X1. 

Sing, roxichal all three. 
Plur. koxichal wc) 

yvoxichal you > three. 

roxichal they) 

CAHI. 

Sing, ru cahichal all four. 
Phi)', ka cahichal we four. 
y cahichal yovL four. 
qui cahichal they four. And so forth. 
p. iJ. iniinn^ etc. Flores writes, consistent with the real 
pronunciation, nut/on, ayon^ etc. 



I 
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Chapt. III. Of thb Vbhbs. 

An exact study of tbe Maya and Cakcliiqiiel verb noold lead 
us too fur at present, and bo I nm obliged to follow this dilllcult, 
liut interesting matter according to tUe aystem adopted by the 
old grammai'ians. 

Sum, 68, fat. 

Flores {p. 68) is of opinion that the verb hx in some instances 
means to become, Jio being a kind of passive of the active verb 
6a». to make, but that there are other instances where it sup- 
plants the true verb sum, fui, esse, f. i. in nak lii.r, who is itf 

Flores gives the conjugation of the verb ujc as follows : 









Preterit perfect. 


in 


^inom 




• I have been rich. 


at 


gtniwi 


3-atu 


X Thou hast been rich. 




Zinmn 


xvx 




oh 


■ gtncmi 


axoh 


vT. etc. 


i,j 


.£in»m 


a xve 


UX 


he 


£,Vk™ 


axcii 


:x 



Future impfrfecl. 
Jn ahtih xi/uinttx I shall be a teacher. 
al ahlih xcat ux Thou shalt be a teacher, 

ahtih rtu.r etc, 

oft ahtiha xi:nh lur we shall be teachers. 
yx ahtiha xquix ux 

It is easy to see that the root vx is conjugated according to 
the mlcs of tlie passive verbs, and its present, which no gramma- 
rian gives fully, would be i]inn-vx, cnl ux, tux, koli ux, ifuix ur, 
que ux. We may even venture to see in the suffix x the true 
sign of a passive verb " to become," and to consider ux as the 
passive of a hypothetical active verb uli, to generate, and to 
traniilate the .above given examples accordingly : I liavc got rich, 
I shall become a teacher. 

p. 5^. Imperfect preterit. 

yn nack utz, I was good. Flores says: "In this idiom thera 
ia BO Bpecial word for the said preterit and for forming It, we 
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want a temporal sentence : I was good when thou earnest. In 
utz, iok xatul^ etc.'* He adds (p. 62), ^' With less than a tempo- 
ral sentence the said preterit cannot be expressed, because form- 
ing it with naek as some Artes MSS. do, is but imperfection, as 
is shown by the formation of the said particle, the meaning of 
which is : though, but. Notwithstanding everybody may con- 
form himself with the style of his place." 

Perfect preteriL Flores forms it with ux: in ^inom xin ux 
I have been rich, etc., but he gives also : in oher ahau I have 
been chief. 

Pluperfect. Flores gives : 

xax in vi £a/oZtjt7i I had been Judge. 
xax at vi ^atoltlih Thou hadst been Judge, etc. 
and : tn ok yUz I had been good. 

at ok utz Thou hadst been good. 

p, 37, chuhach read chuva^K 
Optative M(X)d. Imperfect preterit, Flores (p. 72) gives : 

In tab naonel quinux I would be heard or understood. 

Preterit perfect, Flores (p. 73) : 

in tnh utz uxinak I would have been good (Yo hay a 
sido bucno). 

Preterit pluperfect, Flores (p. 74): 

xatavi in utz^ etc. yo huviera, havria 6 huviesse sido 
bueno. 
Infnitive Mood, 

Besides the present and imperfect tense : in fah utz tivaho I 
want to be good, Flores (p. 78) gives the preterit perfect and 
the pi ape r fret as follows : 

Sing, In ta meha xinux can tivaho, 
3-0 quisiera haver sido pobre. 
At la meha xatux can tavaho, 
Tu quisieras haver sido pobre. 
Mrha fah xux can tivaho. 
Phir. oh ta nwhay xohux can tikaho. 
yx ta mehny xixux can tivaho. 
lie ta mcbny xeu.r can ticoho. 

From fill the named differences between the old authors in 
their ehihonition of the Cakchiquel paradigm for the verb sum, 
fui, esse, through all its moods and tenses, the reader will satisfy 
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himself, that this verb does not form any inherent part of the 
Gakchiqael, bat has been artificially built up by the priests by 
various particles and circumlocutions. 
p. Jfi. Indicative Mood of the verb ^h. 
Negative preterit imperfect. Flores (p. 82) : 

Tan in mani ^h 
vel mani in ta ^A, etc. 

p. il. Flores gives a Preterit perfect, 

utzta xi^he tah^ yo haya estado 
utzta xat^he tah, tu hayas estado. 

Oerunda. In following up his system, Flores (p. 97) adds what 

he singularly calls an Accusative Gerund^ formed with the verb 

be to go. 

quibe ^he^ voy i estar. 

catbe J-o/ie, vas i estar, etc. 

and an Ablative Gerund, 

tan ok in ^h^ estando yo. 

tan ok at J^/i, estando ti\. 

He adds a participle of the present (p. 98) : ^hl^ el que est£. 

Pluperfect, 

Were we to adopt for a moment the views of the old gram- 
marians about the Indian verb and to form a pluperfect, it would, 
with the root ban to make, for instance, run thus : 
nu banun chicj I had made. 

(verbally : my making already.) 
a banun chic^ Thou hadst made, etc. 

Flores forms it with the verb lo^on, to love. 
nu lo^ om chic^ I had loved. 

The same form nu 2o£ om chic he gives for the Future perfect, 
I shall have loved, which shows that no such thing as a Future 
perfect does exist in Cakchiquel. 

y7i Zo£ oninak (correctly formed from the intransitive 
verb Zo£ on)^ I was he who loved. 
p. 45, tivulicah read tivuligah * I cause to come. 

tivutziricah read tivutzirigah, 
p. 61. zo^ ohauh read xokahau. 
p, 55. oh ahtih^ etc. read oh ahtiha, etc. 
p. 68. Verbals in oul When combined with the possessive 
pronouns they serve as preterit perfect ; nu banom I have done. 

PBOO. AXXB. FHILOS. BOC. XXII. 120. 2h. FBINTBD APRIL 27» 1885. 



Stoll.] 



26(5 



[F«b.f, 



p. 59. Of Ckbtain Pronouns. 

This matter is ipore extensively treated by Florcs (§ XIV, p, 
209 sqq. Do las oraciones de accusativo) and he gives the fol- 
lowing Paradigms : 



PRESENT. 



quin a 
cat nu 
ii nu 
koh y 
quix ka 
que ka 



xm a 
xat nu 
X nu 
xoh ru 
xix ka 
xe ka 



xquii$a 
X cat nu 
xti nu 
xkoh y 
xquix ka 
X que y 



in a 
at nu 
ha vu 

oh Til 

yx ka 
he y 



lo£oh 



PRETERIT. 



lo£ oh 



FUTURE. 



V ?o£ oh 



PRETERIT PERFECT. 



?o£ om 



Thou lovest me. 
I love thee. 
I love him. 
You love us. 
We love you. 
We love them. 



Thou hast loved me. 
I have loved thee. 
I have loved him. 
He has loved us. 
We have loved you. 
We have loved them. 



Thou shalt love me. 
I shall love you. 
I shall love him. 
You shall love us. 
We shall love you. 
You shall love them. 

Thou hast loved me. 
I have loved thee. 
I have loved him. 
He has loved us. 
We have loved you. 
You have loved them. 



Of course, the number of possible combinations between sub- 
jective and objective pronoun in the verb is not exhausted by 
the given examples. 

As for combinations of verbs with negative or vetative lul- 
veri)s, Flores gives the following examples : 
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mm 

ma 

mu 

maka 

mi 

m^qui 



miu 
mau 
mar 
mak 
miu 
mac 



▲OTIYE YSRB BEQINNINQ WITH A CONSONANT. 

no haga yo. 
no hagas tii. 

ban. ^^ ^^Sa e^ etc. 



ACTIYS YSaS BEOINNINQ WITH A VOWEL. 

^ no oiga yo, etc. 



a^xah (to hear) 



ABSOLUTE, PASSIVE AND NEUTER VERB BEGINNINQ WITH A VOWEL. 



Tntn 
mat 
ma (vel) m 

7710^ 

m>ix 
me 



a^xan (absolute) to hear. 
a^xax (passive) to be heard. 



VETATIVE ADVERBS FOR IMPERATIVES OF NEUTER, ABSOLUTE AND 
PASSIVE VERBS BEGINNING WITH A CONSONANT. 



m.%n 

mxit 

tna (vel) ba 

moh 

mi (vel) bi 

me 



var 



lo^ on 
lo^ ox 



to sleep, 
to love, 
to be loved. 



p, 62. qu qiLC to sit down. Better write quqe. The word 
is often pronoanced cuke and quke. 

The system of conjugation in the idioms of Maya origin needs 
a thoroughly renewed study. The first step will be to examine 
by a comparative study of the various branches of the Maya 
family, if the syntactical elements, commonly called verbs, can 
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really be considered as true .verbs. Then we mast try to clear 
them of all the artificial additions of the priests, and to find out 
the real Indian verb and all its possible forms, tenses and moods, 
a task by no means so easy as it would seem from a superficial 
examination. In a subsequent publication, I propose to enter 
more fully upon this theme. 



On the Ernbryology of Limulus polyphemus. III. By A, 8. Bnickard, 
(Read before the American Philosophical Society, JantLorylS, 1885,} 

The stage under examination is that represented on figs. 12 and 13, 14 
and 15 (Plates iii and iv), of my essay on the development of Limulos, 
Memoirs Boston Society Natural History, 1872. At this stage the oval blas- 
todermic disc, with the six pairs of the cephalic appendages, is distinctly 
formed ; the mouth is seen in a position in front of the first pair of append- 
ages, and from it the primitive streak passes back to the posterior margin 
of the blastodermic disc or ''ventral plate." The abdomen is separated 
from the head by a curved groove, as seen in fig. 12, of my memoir. 

I should here remark that the eggs were not fresh, but selected from a 
number kindly collected for me in 1871, by Rev. Samuel Lockwood, and 
since then preserved in alcohol, which had been renewed several times, 
my studies on the embryology of this animal having been interrupted 
from year to year, in hopes of obtaining fresh eggs, and for want of good 
thin sections of those I already had. I finally applied to my friend Dr. C. 
O. Whitman, whose great experience in making delicate sections was 
kindly placed at my disposal ; the sections examined were actually made 
by Mrs. Whitman, under the direction of her husband. The period ex- 
amined is an interesting one, as while the cephalic appendages were well- 
developed, the abdominal appendages were not as yet indicated, nor the 
post -oral nervous ganglia. 

The first point, which at once excited my attention, was the nature of the 
embryonic membrane which I had previously regarded as the homologue 
of the amnion, and afterwards as the serous membrane of insects, but which 
Mr. J. S. Kingsley* has found to be secreted from the blastoderm. That 
he was correct, and that I was in error in regarding it as truly cellular, was 
at once seen to be evident. A thin section (fig. 1 and 5), shows that the 
membrane is very thick, structureless, the cellular appearance being con- 
fined to the external surface. This membrane is evidently secreted by the 
blastoderm ; the irregular cell-like markings (see my second memoir, 1880, 
PI. iii, figs. 14, 14a, 14c, lid), are, so to speak, casts of the blastoderm cells, 
which with the marks of even tlieir nuclei are impressed upon the 

• The Development of Limulus, Science Record, 11, pp. 248-251, Sept, 1884. 
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membrane daring the eariy stage in its formation ; after a while new 
matter is added to the interior which is structureless, so that the cellular 
appearance is only superficial. In my comparison of this membrane 
with the serous membrane I certainly exaggerated its resemblance to the 
serosa of insects, as the latter is a much more delicate membrane, and 
with a characteristic appearance in Crustacea, the scorpion, myriopods 
and hezapods. The membrane in question appears to have its homologue, 
however, in the embryonic membrane of Apus, which we have described 
in a foot-note on p. 161, of our first memoir. It thus appears that this 
supposed point of resemblance in Limulus to the Tracheata is removed. 

A longitudinal section of the embryo of Limulus is represented by fig. 
2. The section passes through the blastodermic disc (ventral plate) and the 
indications of the appendages, on one side of the median line of the body. 
The epiblast entirely surrounds the yolk, forming a thin layer with nuclei, 
the cell walls not being distinct, while the nucleolus consists of a number 
of granules. The nuclei are two-deep only on the cephalic portion of the 
embryo. The blastodermic disc does not extend quite half-way around 
the egg. The six pairs of appendages are well-developed, increasing 
in size from the first to the last pair. The mesoblast is now well developed ; 
the nuclei well marked, but the cellular walls more or less effaced. The 
mesoblastfc arthromeres are now well indicated. The somatic cavities are 
well marked in each appendage ; the somatopleure is from one to three 
cells deep ; the splanchnopleure is formed usually of two layers of cells, 
and is more or less continuous at the ends of the somatic cavities with the 
somatopleure. The relations of these divisions of the mesoblast, which 
are destined to form the muscles of the limbs and the ventral aspects of 
the body, are represented in fig. 3. 

The mesoderm, as seen in fig. 3, is now differentiated into three sub- 
layers : 1, the somatopleure ; 2, the splanchnopleure, and 3, a sublayer 
from which probably arises, in part at least, the connective tissue so re- 
markably developed in the head of Limulus : in its thickest portion at this 
stage this innermost layer consists of about eight series of cells, which are 
more loosely arranged than in the sublayers next to the epiblast. 

The yolk granules are minute, the largest granules not more than twice 
as large as the nuclei of the mesoderm. The hypoblast cells are by far the 
largest cells in the embryo, and at once attract attention by reason of their 
size, and their deep color when stained ; the nucleus and nucleolus are 
well marked. At this stage no hypoblast cells could be detected in the 
yolk, nor any protoplasmic network connecting them. Those present 
formed a dorsal row ranged next to the thin epiblast over about one- 
quarter of the periphery of tlie ovum. In an earlier stage, however, the 
yolk granules are contained in distinct polygonal cells, forming a network 
extending through the yolk. 

The abdomen has not yet undergone segmentation *, the incipient steps 
are represented in fig. 2, where there appear to be arising five mesoblastic 
segments (1, 2, 3, 4, 5). Between the first and second mesoblastic mass 
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is a narrow cavity which sends a branch forward to the base of the abdo- 
men, and a second obliquely downward and inward ; at 2 and 8 in flg. S, 
there are narrow cavities or splits (somatic cavities ?) which commQnicate 
with a longitudinal internal opening/which extends in a direction parallel 
to the under (now outer) surface of the abdomen. In this respect the 
embryo of Limulus is very different from that of the scorpion and spiders 
(see especially Balfour's figs. 5, 0, Fl. zix and fig. 15, PI. xx), where the 
abdominal segments, with their appendages and somatic cavities are formed 
contemporaneously with those of the cephalothorax. The innermoat 
mesodermic cells are now arranged in long cords, destined to form the 
ventral adductor muscles of the abdomen. 

The mode of formation of the head and its shape at this time presents 
important differences from that of tracheate embryos. The procephalic 
lobes are not developed ; the preoral portions of the head, i. e,, that part 
In front of the first pair of limbs is very small, short and narrow, merely 
forming the end of the oral blastodermic disc, seen in my earlier published 
figures. The structure of the preoral portion of the head (proeephalum as we 
may term it), is seen in longitudinal section in fig. 3, pe, to apparently 
consist merely of an extension of the postoral part of the head ; with 
apparently one or two splits in the mesoderm (ms^, m«*), the nature of 
which I do not understand ; undoubtedly farther sections and comparisons 
will throw light upon it. There is no involution of the epiblast, and the 
section passes one side of the mouth, a good section of which I have not 
yet seen. 

The first nervous ganglion is seen at fig. 5, to result (as also first shown 
by Kingsley) in an ingrowth of the epiblast (inv. c) ; carrying into the 
interior a mass of epiWastic nuclei, which envelop the myeloid substance 
(my), which, as in older embryos, remains unstained by the carmine. 

The mesoblastic nuclei stop at a large cell (c), beyond which are long 
incipient loose muscle-cells, with a few scattered nuclei. The procepha- 
lum terminates abruptly, forming, as seen in our earlier figures already re- 
ferred to, the end of the blastodermic disc. 

Tlie absence of the procephalic lobes in the embryo Limulus of this 
stage seems to us to be a very significant fact, and to point to the early 
divergence ot the Paltrocarida from the stem leading up to the Tracheata, 
and especially the Arachnida. Metschnikoff's researches on Scorpio, with 
those of Claparcde, and of Balfour on the spiders, and those of Sografi 
on the myriopods, show that this is a fundamental and early attained fea- 
ture in tliese types. Their absence in Limulus shows how little its embryo 
has in common with tracheate embryos. At the same time the general 
mode of formation of the blastodermic disc (ventnil plate) of Limulus is 
much liltc that of the spider, as seen in the mode of origin of the meso- 
blastic segments, and the probable orgin of the hypoblastic cells. There 
is a superficial resemblance between the embryo of Limulus and of the 
spider, as may be seen by a comparison of our fig. 2, and Balfour's fig. 15. 
Witliout much doubt the Trachcata and Paloiocarida, as well as Crustacea 
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KeocmridA. bnacfcrf of tnm % Bmraum mhjijaii. mr "im imm ai^traz 

morpholosicft! ptsoii kmjW 

were a madi User bckoira -ic •sm Jjrammut 

bmncbuile P^icocariift hoit rsxLiuxi* Z 

earida (Limolca. Haigaxmk^ uii T^mice 

pods to appear: aner ^jidia mat "zw *" 

flame time the Aneuiaa. aal iBij;v 

insects. Whhool aaa 6xac :ifee aizQcs imnrfiiMy^ lime v>-«» mr ??•• 

tocyclnSk* the aaeexar -t^ ;aifr fm^aaacia . iokl a rTinniMTOiiaa iurxL oe 

orgaainui. viih a 5rv ?aia i^ amoMS mt Ikk* fymtnin^^ laiseoiKa^ss 
either aiy^n&d or jwR 'icftaai %mt WMinoL mi ¥:iica 'v »» ±nft fiv-jnmiii^ ir 
creeping Ibnns ; the Prwacveiia vul >s£3ao» a miiit i'"'!^ T^-aioir uiins. 
liTing at the boCbMa 4« xai «r maL Tie iruiis!iue uniia-u^ j^fumi* 
^nt dereloped oa the Iul'^s 4^ :zkft i»t -rviiimuiir ?7iroiiiuu:iu. kr -.iit^ 
needed, oving to their rrsas si9iiccr uf 3kJ*rviii^ar. "Uii mssdu u' run^ 
aeration of the b^A : v^Iie sa a« jea-vij -3kin.iiK;L .ea* i^£Ki--vin«^uii- 
log ProtocTciifcL th« et^x^saoa nf r"'** vis iamifviuc: vua^nnr-L Tit- 
steps from PrucocTcIvi s* ^i^bii^iii -n ]aic a ^^^trj Jifi;r inn. TiMt no^c 
mrthropods, ■cw^irhriail'ij, ~"ii w* '**"'^ tLttsk^-^icj iif l «*I iraii v-.-ir^iaa. 
^ere trilobitcs. 

The follow inz ocodisa&i a;* inrvr ^.m. l s~.ij:-^ ^i' .le smt*- X Z^th^:- 
las here figured. 

The (act that the embrr-.- Lrri iZtg jiu ir. fcr n: ui«ij';>m:ia. u:*:*^ i^rr* 
<iiropoda), vhereas there art 'jssk^^xhrr \Mik\xmmu k:r;*riii^r'A .i 
^racheaiea. shovs ti^c Lc&slia a ^iis Tiqccsajc .-"somi: l^ .::- :i 
^x>mmoQ with the Arachaj^ Jfrnnyv^a ;r Z^vl»»v»'jm. .1 ..>- '-^-'* 
liand in the embrjo CraKacBk lait tasfsuLji -m.w u-t I.ts' OiiAiUM.- . 
xianpliaa limbs, as veil as ik a>eai a$^«!sbi£i..sft M::i;r 'jv^'io... -ir: :- 
2>ods not appearing naiH af;«7 tae CniOLKisa ^a-*-^ 'jut rzs. 

These facts indicate tJca: LtauCiB yevjLi»j iuMffitu^i '.-^ oi t ;;«' 
2n which there vere oepbtSe a^^Bb^HRs '.o^j tJii ii: i-'^vjo.::^ i.:<:-mi: 
^ges. The absenee of a ktsoh 3Miiar.eaaft vi ux 1.1111.1.1. i-i'i ' '>'* - 
^rephalic lobes, of teaponrr eiLbrTMih LVbummu ufV^iUir-dk >• ^ia 
stage aboTe described ; a3M& of ?rxca»nEri» 'Mssa ji utt ^si.-^ ^a .'^ r* 
'^he scorpion and spider; leai :& ^svre luc lls m^ir; '. :>' JL..U .. -i ^«m 
little in common whh tkas of Tiacirfaca. 

On the other hand the earlier ca^^s ja "ae fsiuirjvi^tr; .'' L.u.t. ;^t 'v 
semble those of Cmisneea ia ;he »MSbat ^ u»% ;r'x;»';*Uk 1. • ■'>a .1 .ij*. 
l^rimitive derelopment oi fxr^tbik^ a.;«pmfiar«( t.i i** .w. •- "u ;»i.-*s. * *: ; 
^arly appearance of the braxicus 'A lam^iiA ^ 'Jut ^JLZt f-u/jt;^:. : r .lw 
figured in this tamj, shfcrwi ihic uat irmtKuf ;«r.'-^-.- ; >^'^ 1^: i-:; 
genetic connection viih a trae&ea> trjars^M^ 

On the other hand, the xtMSktasdt Itaccres «j? ix«{r«v>.bB:.i', r.'OJi^i u*% l :>'. 
^•en in the wonnsw in Pcii|)tt» a^i ix JLHUsIiiA 

•8e« Derelopm^Btof LtaMUH. VSTl, j. 
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It appears that the embryology of Limalos is scarcely more like that 
of tracheates than Crustacea; it is a very primitive type standing 
nearer the branchiate arthropods than the tracheate, bat on the whole 
should be regarded as a generalized or a composite form, which with its 
fossil allies, the Eurypterida and Trilobits, form a class by themselTes 
with a superficial resemblance to the Arachnida. 

It seems to us that the above-mentioned characters, which separate the 
early embryo of Limulns flrom the tracheates, are as important, if not 
much more so, than those of the absence at first of an archenteric cavity or 
differences in the mode of origin of the mesobladt, noted by Mr. Kingsley 
in his brief paper on the development of Limulus. In these general, 
primitive embryonic characters Limulus appears to be as nearly allied to 
the annelids as to the tracheates ; and too much dependence should not, 
it seems to us, be placed upon them in seeking to establish the true rela- 
tions of the Paleeocarida among the arthropods. In the higher worms the 
two longitudinal •mesoblastic bands split into somatic and splanchnic 
layers (Kowalevsky) . In Mysis Mctschnikoft states that the mesoblast be- 
comes broken up into distinct somites (Balfour's Embryology i, 486). If 
so, then this character is not one of much importance to separate Limulus 
from the Crustacea. The ultimate origin of Limulus from the same stock 
as that which gave rise to the modern annelids seems not improbable. 

EXPLANATION OP THE PLATE. 

Fig. 1. — Blastodermic cuticle {bL cut) lying upon the epiblast («p). 
The nuclei scattered through the latter ; the nucleolus, in these as well 
as the mesoblast cells, consisting of a number of granules. X ^ A. 

Fig. 2. — Longitudinal section through an embryo before the appearance 
of the abdominal appendages, but after the rupture of the chorion ; the sec- 
tion passes through the six cephalic appendages (i-vi), showing the somatic 
cavities (m«), the splanchnopleure («p), and somatopleure (w), 1-5, the 
indications of the five primitive uromeres ; Ay, hypo or ectoblast X J A. 

Fig. 2a. — Showing the relations of the hypoblastic cells (Ay) to the epi- 
blast {ep) in the dorsal region of the embryo. 

Fig. 3. — Longitudinal section of the head and the first three appendages ; 
77w^ 7/i«', first and second somatic cavities in the preoral region of the head. 
This figure also shows the relations of the splanchnopleure and somato- 
pleure to the epiblast. c, large distinct cell in preoral region. X i A. 

Fig. 4. — Transverse section through the head, including the append- 
ages. \ X A. 

Fig. 5. — Transverse section through the head, showing the invagina- 
tion, and thickening of the epiblast to form the brain ; fny, myeloid sub- 
stance of the ganglion. X i A. 

All the longitudinal sections are from the same egg, and the transverse 
sections from another. The figures were all drawn by the author with 
the camera. 
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Stated Meeting, February ff, 1886. 

Present, 14 members. 
President, Mr. Fralet, in the Chair. 

Dr. Mallet, Dr. Parvin, and Mr. Hockley, new members, 
were presented to the Chair and took their seats. 

Donations for the Library were received from the Royal 
Society of New South Wales ; the Royal Central Institute of 
Meteorology and Terrestrial Magnetism at Vienna ; the Geo- 
graphical Society at Halle; the Royal Society of Northern 
Antiquaries at Copenhagen ; the Royal Society of Science at 
Upsal ; Flora Batava ; the Royal Academy of Sciences, Letters 
and Fine Arts of Belgium ; Dr. Giulio Carroti of Milan ; the 
Bureau of Longitudes, the Zoological, Anthropological, Geo- 
graphical, American Antiquarian Societies, the Society for Ja- 
panese Studies, the Ethnographical Institution, the International 
Congress of Orientalists, the Oriental Athenaeum and Mr. Schoe- 
bel of Paris ; the Mus6e Guimet ; the Soci6t6 d'Emulation of 
Abbeville; the Royal Academy of History at Madrid; the 
Royal Geographical, Geological, Asiatic, Antiquarian Societies 
of London ; the Royal Institution ; Victoria Institute ; the Kew 
Observatory; London Nature; the Royal Dublin Society; 
th« American Academy of Arts and Sciences; the Boston 
Society of Natural History; Prof. Charles A. Young; the 
American Philological Association ; the American Journal of 
Science; Mr. Alexander Graham Bell; Yale College; J. W. 
Lovell & Co., Publishers, of New York ; Dr. E. W. Syle ; Prof. 
Henry Carvill Lewis ; Lea Brothers & Co., of Philadelphia ; 
Johns Hopkins University ; Department of the Interior ; the 
United States Civil Service Commission; the Light- House 
Board ; the War Department ; the Chicago Historical So- 
ciety ; the State Bureaus of Labor Statistics at Pullman, 111. ; 
the University of Michigan, and the Geological and Natural 
History Survey of Minnesota. 

TiCtters of acknowledgment for Proceedings No. 116, and Reg- 
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ister of Papers, &c., were read from the Numismatic and Anti- 
quarian Society of Philadelphia*, Smithsonian Institution; 
Library Company of Philadelphia; New Jersey Historical 
Society; Pennsylvania Historical Society; College of Physi- 
cians; Connecticut Historical Society; Wyoming Historical 
and Geographical Society; American Antiquarian Society; 
Essex Institute ; University of the City of New York ; United 
States Naval Institute ; Georgia Historical Society ; Chicago 
Historical Society; the United States Military Academy; 
Cincinnati Observatory ; Wisconsin Historical Society ; West 
Chester Philosophical Society; New Hampshire Historical 
Society; Boston Public Library; Boston Athseneum, and the 
New York. State Library; Prof. W. LeConte Stevens ; Prof. 
Thomas C. Porter; Mr. Henry Phillips, Jr.; Prof. John J. 
Stevenson; Prof. C. H. F. Peters; Prof. J. M..Hart; Mr. 
Thomas Hockley (114, 115, 116); Prof. J. W. Moore (114, 
115, 116); Kansas Historical Society. 

Letters of acknowledgment were also read from Royal 
Society of Edinburgh (114 and 115); R. Institute Lombardo; 
Statistical Society of London (115); Societas Fauna et Flora 
Finnica (107, 108, 113, 114, 115), asks for 109, 110, 111, 112. 

Letters accepting membership in the Society were read from 
Prof. John W. Mallet, Prof. William Osier, Prof. Samuel W. 
Gross, Prof. James C. Wilson, Prof. George Inman Riche, Hon. 
George L. Harrison, Hon. Samuel J. Randall, Mr. Edward H. 
Weil, Mr. Thomas Hockley, Mr. Samuel Wagner, of Phila- 
delphia; from Prof. Lyman B. Hall, Ph.D., Haverford Col- 
lege, Pa.; and Prof. John W. Moore, M.D., Lafayette College, 
Easton, Pa. 

Ixjtters of envoy were received from the Department of the 
Interior, and La Society Royale des Sciences d'Upsal. 

Letters were read from the Bureau of Ethnology (Washing- 
ton) asking for several copies of Proceedings No. 115 ; from 
tlie Societas pro Flora et Fauna Funica, asking for Proceedings 
Nos. lOii, 110, 111, 112; from the Mercantile Library Company 
of Philadelphia, asking for certain volumes to complete its set 
of Transactions, all of which requests were granted. 
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The XTniversity of Michigan was ordered to be placed on 
the list of exchanges, and as fiill a set as possible of the 
Society's Proceedings and Transactions ordered to be made up 
and sent to its Library. 

Letters were received from members subscribing to the Pro- 
ceedings of the Society to be issued quarterly hereafter. 

The death of Herman Kolbe, of Leipzig, was announced as 
having taken place on November 26, 1884, aged 66 years. 

The President announced that he had appointed Dr. J. T. 
Rothrock, to prepare an obituary notice of the late Vice- 
President, Eli K. Price, and that the appointment had b^n 
accepted. 

Prof. Dr. Hayes Agnew, M.D., read by appointment, an 
obituary notice of the late Rev. Elias R. Beadle. 

Rev. E. W. Syle, made a communication on Education in 
China. 

Prof. E. D. Cope, made a communication on the Systematic 
position of the Pterichtys in the Red Sandstone, illustrating 
his remarks with specimens. 

Dr. D. G. Brinton presented a commimication from Miss 
Abby L. Alger (of Boston), entitled " A Collection of Words 
and Phrases from the Passamaquoddy Tongue," also a com- 
munication from Dr. Otto Stoll (of Ziirich), entitled " Supple- 
mentary Remarks to the Grammar of the Cakchiquel Lan- 
guage, edited by Dr. Brinton in the Proceedings of the Ameri- 
can Philosophical Society." 

Mr. Phillips presented a further note on the letter Zed; 
"Captain R. C. Temple, of Amb&la, Panj&b, India, editor 
*PinjSb notes and queries' writes me: *If Zed (as I think 
with Isaac Taylor) is really equivalent to tsadde, then it 
would bear the same value as the Arabic sad or ssad; this 
if spoken of by Arabs specifically, would be El-zad, which 
by a well known euphonic law in Arabic would be pronounced 
as ezzad; perhaps the original of the word izzard.' 

** Another correspondent has been good enough to call to my 
attention that in a paper read at the October meeting, 1876, 
of the Spelling Reform Association, Prof. Haldeman, speak- 
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ing of the letter «, says it represents the third sound in wis* 
domy 

Pending nomination, No. 1049, was read. 

The President reported that he had received and passed over 
to the Treasurer the quarterly interest of the Michaux legacy 
last due, amounting to $188.07. 

The vacancy in the Committee on the Michaux legacy was 
filled by the election of Mr. Thomas Meehan. 

On motion of Dr. Brinton, it was resolved that a fixed price 
of four dollars a volume should be charged for the Proceedings 
to non-members, and one dollar to members not paying annual 
subscription. 

On motion of Dr. Brinton, a letter firom G. P. Putnam's Sons, 
(New York City, N. Y.), in relation to a price list of the pub- 
lications of learned societies was referred to the Secretaries 
with permission to act. 

The rough minutes were read, and the Society was adjourned 
by the President. 



Stated Meeting, February 20^ 1885. 

Present, 7 members. 

Secretary, Dr. Brinton, in the Chair. 

Prof. Lyman B. Hall (of Haverford), a new member, was 
presented to the Chair and took his seat. 

Donations for the Library were received from the Royal 
Societv of New South "Wales ; the Bureau of Statistics at Stock- 
holm ; the Natural History Society at Bamberg ; Dr. G. Vom 
Rath, of Bonn ; the Geographical Society at Paris ; the Annales 
des Mines; Mr. James Jackson; the Royal Astronomical 
Society; London Nature ; the Journal of Forestry ; Dr. Benja- 
min Ward Richardson; the Peabody Museum; the Essex 
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Institute ; the Ehode Island Historical Society ; the American 
Chemical Society; Mr. John B. Alden, and the Universal 
Library Company of New York ; the Historical Society at 
Buffalo ; the American Journal of Science ; the Numismatic 
and Antiquarian Society of Philadelphia ; the Hospital of the 
Protestant Episcopal Church ; the Second Geological Survey 
of Pennsylvania ; the United States Fish Commission ; the War 
Department; Mr. Jed. Hotchkiss, of Staunton, Va.; Mr. 
Charles C. Jones, Jr., of Macon, Ga. ; and the Academy of 
Natural Sciences in Cordoba. 

The Treasurer reported that Mr. George B. Eoberts had 
verbally accepted membership in the Society. 

Letters were read from Mr. Fre<i. Gutekunst (712 Arch 
street, Philadelphia), and also from Dr. Albin Weisbach (Frei- 
burg, Saxony), accepting membership in the Society. 

Letters were read from Mr. Robert Treat Paine (Brookline, 
Mass;, Feb. 12, 1885) relative to the Solar Eclipse of March 
16, 1885, and enclosing a newspaper cutting in relation to the 
same ; from Dr. Franklin B. Hough (Lowville, N. Y., Febru- 
ary 9, 1885), suggesting that the Society should exchange with 
the "Soci6te Nationale d' Agriculture de France" (Rue de 
Bellechase 18, Paris) ; from the American Journal of Archae- 
ology, soliciting subscription ; to which on motion, the Society 
subscribed. 

Letters of envoy were read from the Universal Library 
Company (of New York, N. Y.), Academy of Natural Sciences 
at Philadelphia, J. Simpson Africa, Secretary of Internal Affairs 
(Harrisburg, Pa.), R. I. Historical Society (Providence, R. I.), 
Essex Institute (Salem Mass). 

Acknowledgments were read from the Franklin Institute 
("Register of Paf)er8" &c.), Essex Institute (110, 111, 112). 

Mr. Phillips exhibited a writing box that he had lately 
found in the attics of the Society's Hall, of which he gave the 
following account: 

May 15. 1785. 

The Earl of Buchan presented "an authentic picture of Copernicus" 
on the lid of "a box of Tew/' on the inside of which is a picture of 
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Napier, and "consecrated this curious piece of ftoiiture to the Society, 
desiring, howerer, tliat Dr. Rlttenhouse should have the use and castody 
of it during his life, producing it occasionally when he thinks proper." 

1797, June 16, the hox was returned by the widow of Dr. RittenhooM, 
and has been in the custody of the Society erer since. 

The proceedings of the Board of Officers and Council were 
submitted. 

Pending nomination No. 1049 was read. 

On motion of J. Sergeant Price, it was resolved that the 
Secretaries be instructed to omit and withdraw from the publi- 
cations of this Society, any paper which having been presented 
to it for publication shall have appeared elsewhere in print be- 
fore the number of the Society's publication in which it is to 
appear shall have been distributed. 

The rough minutes were read, and the Society was adjourned 
by the presiding member. 



Stated' Meeting^ March 5, 1885. 

Present, 9 members. 

President, Mr. Fraley, in the Chair. 

Donations for the Library were received from the Sencken- 
berg Naturalist Society ; the Society of Natural Sciences at 
Wiesbaden ; the Zoologischer Anzeiger ; the Royal Academy 
of Sciences of Belgium ; the Royal Academy dei lincei ; the 
Geographical Society at Paris; the Revue Politique ; the Naval 
Observatory of San Fernando; the Royal Academy of History 
at Madrid; the Royal Astronomical Society at London; the 
Meteorological Council ; London Nature ; the Boston Society 
of Natural nistory ; the Americiin Journal of Science , Prof. 
Charles F. Chandler, of New York; the Yoimg Mens' Associa- 
tion of Buffalo; Prof C. A.Young; the Engineers' Club; the 
Franklin Institute ; the Mercantile Library; Dr.PersiforFraaser; 
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Mr. Henry Phillips, Jr.; Mr. C. Davis English ; Dr. D. Jayne & 
Son-, the United States National Museum; the United States 
Geological Survey; the Department of the Interior; the Johns 
Hopkins University ; Eev. Stephen D. Peet, of Chicago ; the 
State Historical Society at Iowa City, and the University of 
CaHfomia. s 

Mr Edward H. Weil, a newly-elected member, was presented 
to the Chair and took his seat. 

Acknowledgments for Proceedings 117 were received from 
Museum of Comparative Zoology, &e.; The Peabody Museum 
(Cambridge, Mass.); Connecticut Historical Society; New 
Hampshire Historical Society; Ehode Island Historical So- 
ciety ; New Jersey Historical Society ; Cincinnati Observatory; 
United States Military Academy at West Point, N. Y. ; 
Numismatic and Antiquarian Society of Philadelphia ; Georgia 
Historical Society; Wisconsin Historical Society ; United States 
Naval Institute at Annapolis, Md.; Essex Institute; Chicago 
Historical Society; University of the City of New York; 
American Antiquarian Society; Philosophical Society of 
West Chester; University of California; Public Library of 
New Bedford; United States Geological Survey (116, 117); 
Prof. J. W. Moore, Easton, Pa.; Henry Phillips, Jr., Philadel- 
phia. 

A letter was read from Mr. C. Stuart Patterson (dated Phila- 
delphia, January 20, 1885), accepting membership in this 
Society. 

Letter of envoy from the Meteorological Office (London, 
January, 1885) was read. 

A letter was read from the Young Mens' Library, Buffalo, 
N.- Y., accompanying an envoy of certain of its own publica- 
tions and stating that it had not received any of the Society's 
Proceedings and Transactions since 1863. On motion it was 
ordered that they should be sent and that the Library should 
be continued on the list of the Society's exchanges. 

The Scientific Library of the United States Patent Office 
requested all Transactions after Vol. XIII, which were ordered 
to be sent regularly as published. 
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The death of Mr. Samuel Powel was announced as having 
taken place at Newport, E. I., on March 5, 1885, in the sixty- 
seventh year of his age. On motion, the President was author- 
ized at his discretion to appoint a member to prepare an obit- 
uary notice of the deceased. 

The Committee on the Michaux Legacy was, on motion, 
reconstructed by the Society as follows: Thomas Meehan, 
Frederick Fraley, J. Sergeant Price, Aubrey H. Smith, and 
William M. Tilghman. 

Nomination No. 1049 and new nominations Nos. 1050, 1051, 
1052 and 1058 were read. 

The rough minutes were read and the Society was adjourned 
by the President. 



The Recent Danish ExploraHone in Greenland and their Significance a$ t9 

Arctie Science in General. By R, Eink. 

{Read before the American Philosophical Society, March tO, 18S5.) 



No country appears to be better qualified to throw light on the problei 
of polar geography in general than Greenland. Unto its southern point, 
though reaching the latitude of Southern Norway, it thoroughly maintainsp> 
an arctic nature. Its northern extremity has nol as yet been explored ; 
here it disappears in regions which hitherto have braved the efforts of the» 
boldest discoverers. This extent from south to north offers a peculiarly 
favorable opportunity for establishing meteorological stations and for 
observing how organic life on the terra firma gradually succumbs to th^ 
severity of the climate. Here also human inhabitants in their straggle 
for existence have advanced further towards the pole, the utmost limit o^ 
their abodes not being as yet pointed out with certainty. Moreover thc^ 
mountains of the Greenland coast contain fossil remains important foe 
illustrating the conditions of the Arctic regions during an earlier geological 
epoch. Its interior can be considered as not yet visited by travelers, but 
nevertheless we Icnow about it that in its central regions those masses of 
snow a(^cumulate which, converted into ice as floating icebergs, are spread 
over the north western Atlantic, stragglers even reaching the latitude of 
Spain. Upon the northern hemisphere Greenland is the only country 
that provides the ocean with these enormous fragments, and it is the un- 
broken continental character of its interior part which enables it to afford the 
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quantity of snow ueeessary For producing tbem. No wonder thererore 
ttutl modera polar ejtpeUitions have considered the eiploration of the 
norlheFnmoat port of Greenland one of tbeir chief objects. An expedi- 
tion Los lately concluded whicli tried to advance in this direction ; wbat 
thne travelers hare performed will certainly for ages not be surpassed. 
The frightfuL Bufieringa wliicU tbey endured, tlieic marlyrdom in the 
■errice of science, gire evidence of the desolate condition, the terrible 
climate of the coasts they have discovered. In tbis way the exploration 
of Ibat part of Oreenland can be considered as concluded for the present, 
and It miglil perhaps be of some Interest to see what has been performed 
during the latest years with regard to physico. geographical investigation 
ofwhat we might call Southern Oreenland. The fact is, that since 1376 
the Danish government has constituted a more tyiUmatio tarvty of tkt 
Daiiithdittriett conformably to a plan proposed by Professer of Slioeralogy, 
P. Johnstrap, namely by sending small parties oftmvelera with the trading 
ships. While In Greenland tbey bad to depend on the means of convey- 
ance existing there. Besides surveying and drawing maps, their alms 
were cbieQy geology and mineralogy, occasionally other branches of 
natural history, and archn;ology. 

If we supposed that Oreenland did not extend further towards the north 
than to the extreme point discovered by the Greeley expedition, its cir- 
cumference according lo a line drawn through the projecting points, 
omitting the Indentations or inlets, might be calculated at 8000 miles, of 
which the Danish dislricls make lOOO miles. Of these the expeditions In 
question have surveyed 670 miles, or ao area of S8.000 square miles of 
coast land including the branches of the sea intersecting it, the fjords and 
Bonnda. In Greenland these Inlets represent the only highways ; where 
they end, the vast glacier that covers the whole interior begins, and this 
luiB only exceptionally been ascended by travelers. Of course these jour- 
neys have not been exempt from the troubles and dangers connected with 
ftll sorts of Arctic traveling, and required both courage and perseverance, 
bat on the other hand it is a matter of course, that tbe vicinity of our 
trading- Btatians on the coast offered the expeditions a support that enabled 
them to give more detailed Information about tbe localities visited, than 
was possible In most cases to the polar expeditions in tbe far more desolate 
regions where they wintered or passed by. 

The travelers who in different parties have performed these investiga- 
tions to the summer of 1883 included, have been : Geologist K. J. V. 
Steenstnip (eight summers and two winters) ; Lieutenants of the Navy 
O. Holm (four summers), R. Hammer (three summers and one winter), 
and A. D. .lensen (three summers) ; Geologists A. Eomerup (three sum- 
mers) snd Sylow (two summers) ; Painter Groth (two summers) ; Super, 
numemry OlUccr Larsen ; Lieutenant of the Navy Garde; Geologists 
Knutsen (Norwegian) and Petersen : Botanist Ebcrlin (all of whom one 
summer). The traveling parties of 1884 will be briefly mentioned at the 
dose. 
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The Greenland Inland-Igb and the Eubopean Glacial Epoch. — 
Geologists have for many years been puzzled with the fiict that the low- 
lands extending to the south of the Baltic are strewn with Btooea which 
could liave no other origin than from the rocks of Sweden and Norway. 
As from time to time more attention wasdrawn to these myBterioas blocks, 
they were discovered in a south-western and south-eastern direction, a 
boundary line drawn from the Rhine in Holland, through Hamburg, 
Erturth, Lublin and Kiem in the heart of Russia. At the same time 
another curious phenomenon was met with in connection with the erratic 
blocks. Where occasionally the ground was rocky and did not sarpass a 
certain height above the sea, the surface appeared polished and marked 
by peculiar streaks in a direction pointing more or less towards the home 
of the erratics. This fact suggested the idea, tliat the transportation of 
the blocks could hare been occasioned by ice, in a similar way as when 
glaciers are seen sliding down the mountain slopes, hollowing oat the 
ground and carrying stones along with them which afterwards will be 
seen corering the ground when a part of the glacier is melted. It is a 
matter of course, that in adopting tbis hypothesis we have to sappoeean 
arctic climate to have ruled over these tracts of Europe above alladed to. 
But even if this be granted, it is obvious that many objections still might 
be raised. Above all we have to take into consideration the area indi- 
cated by the erratic blocks, and to answer the question whether in the 
present period any ice formation exists that only approximatively corre- 
sponds to tlie magnitude of the glacier of the European glacial epoch. 
The extent of the surface it has covered is already mentioned ; as regards 
its thickness, the traces left by it on mountain heights have led to the 
assumption that the ground where now Berlin is situated has been covered 
with 1000, the low valleys in Norway with upwards of 8000 feet of ice. 
The said question, however, we are able to answer in the affirmative by 
referring to Greenland. The recent explorations have now shown, by 
din ct survey, that the margin of what wo already have mentioned as 
the inland ice forms an unbroken line from south to north without any 
thoroughfare whatever. This certainly only accounts for 1000 miles of 
the supposed circumference of Greenland, but there is sufficient reason to 
suppose that the remaining 2600 miles on an average are similar. Accord- 
ing to this assumption the area of the inland-ice can be calculated at 360,- 
000 square miles at the least, perhaps we may say 400.000 square miles. 
It must only be added that very likely mountain chains may be found in 
the interior rearing their tops above the general ice covering, and conse- 
quently these summits arc included. 

The Inland-Ice Coriiespgndino to an Inundation. — ^I mentioned 
that the traces which the glacial epoch has left are limited to a certain 
height above the sea. This naturally conveys the idea of an inundation, 
and also from this point of view the present great glacier of Greenland 
offers the most striking similarity to the supposed ice-formation of remote 



1885.1 283 [Rink. 

ages. When looked over from heights of the outer land, and as far as we 
know from trayelers who have wandered over it, only the marginal part 
shows irregularities ; towards the interior the surface grows more and 
more level and passes into a plain yery slightly rising in the same direc- 
tion. Here and there, a few mountain tops are seen emerging from the 
uniform surface. These remains of the submerged land now look like 
islands in a frozen ocean ; they are called by the natives : "Nunataks." 
Upon these Nunataks, if they have a sufficient extent, snow certainly may 
likewise accumulate so as to form glaciers. But these patches of snow 
and ice serve to show the difference be^tween ordinary highland-glaciers 
and the ice crust that encompasses the foot of the same mountains. 
Finally to prevent misapprehensions I must add, that in instituting a com- 
parison I have only tried to indicate a similarity, not to identify the sur- 
face of the glacier with that of a frozen sea. It must be remembered that 
in the former the fissures are of a wholly different nature. The following 
pages will show to what disappointments a traveler would be submitted 
who ascended the inland ice hoping to find an inundated country upon 
which the water was covered, like a lake, with solid ice. 

MoYBMENT OF THE Inla.nd-Igb. — ^We have now considered how the 
gpreat glacier is able to represent the glacial epoch approximatively as re- 
gards its extent, and the nature of its surface But the most important 
question still remains, how can the transportation of the boulders be ex- 
plained? An Alpine glacier which carries stones down into the valley, 
piling them up as moraines, does not account for the probability of the 
traniportation of similar masses from Norway to Germany, even if a sheet 
of ice from 1000 to 2000 feet thick had covered the way they had to pass. 
Here again we take recourse to Greenland, asking whether the inland-ice 
is liable to movements that might correspond to the power required for 
carrying such boulders ? To this question an affirmative answer can be 
given. Recent investigations show that the great glacier is in continual 
movement from the interior towards the sea, but that this action is con- 
centrated to some particular points in an extraordinary degree. These 
points are the so-called iu fjords from which the icebergs issue to the sea. 
The quantity of these fragments corresponds to the velocity with which 
the margin of the glacier is pushed on towards the sea. As regards the 
intermediate spaces between the ice-Qords, the movement is so slight, that 
the thawing action of the summer warmth balances it, and is able to keep 
the margin within certain limits. 

Lieutenant Jensen's excuiision over the iNiiAND-icE in 1878. — 
For this excursion a locality was decided upon, in which the outer mar- 
gin of the glacier had been annually seen by travelers who occasionally 
passed by during the lapse of more than a hundred years without any 
conspicuous change of its appearance having been observed. That it 
was frequently noted was a natural consequence of its situation, as the 
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icewnll here projects almost to Ike open wa, rrom which It Is Mpukled 
only by a narrow sundy and manhy plain. It therefore faces ilie sea la 
its lull beipht and for a lengih of slniut 10 mileB, nnd can be seen tram 
El]i|)s n[ a rcinole distance. TbU desolate spot ia Situated N. G2j' N. lal., 
and is trcll liQaivD under the name of the "Ii-cbliok." Here Lieutenant 
Jensen ascended liie glacier, followed by Rnrnerup. Oroih and a Oreen. 
lander. Tliey had their luggage landed on small sledges to be dragged by 
the travelers themselves. Tlio locality was ejitraordioarily fuvonxble (or 
observing llie movemenla of tlie ice on account of the unusual number of 
Nunalaks ivblcb here are seen. They form a sort of huinark or palisade 
against the ice stream from the interior, tho direction and force of which 
are visible in the disturbances caused in the fragile mass by striking against 
these hindrances. But at the same lime the road across it is rendered dun- 
gerouB and troublesome in a degree hardly to be Imagined by people who 
never tried to otcend a glacier. 

On a large scale, says Jensen in his report, the surface of the )ce wm 
undulating, sometimes rising by terraces nnd not so level as it appears trom 
a distance. Wliere the gradient increased, the unevenness was enlarged 
loo, the clefts varying from a few feet toupwardsofa hundred in breadiJi. 
tho length wm sometimes many hundred feet but generally they were 
shorter. lu many places they were so frequent tliat the walls were nar- 
rower than the fissures. Sleep hummocks of ice were still more toilaome, 
and the tortuosilies of the ruad prohibited using the rope which forsecurily 
the travelers bad stretched Irom one to another. In places the stcdgcs 
had to bo carried along on the top of the steep and narrow ridges between 
the gulfs. As soon as a sledge happened to slip sideways, tbc one thai 
dragged It had instantly to prostrate himself lest ho should be dmwn iatu 
the abyss. When a cleft could be paajed, one of tho party hod to Jump 
T first, white the other remained bebind witb the sledge, and then both 
united their efforts to a sudden pull and push. Sometimes Ibe sledge 
would fall into the crevice and be squeezed between Its narrow walls, ur 
would proceed with too much speed nod slip into the next fissure. In 
other places where the slope was less considerable, ibe fissures were regu- 
larly parallel, very long and broad, but with longer Intervals. A. glance 
Into these gulfs oficred the most splendid view of an nzureblne. passing 
Into the darkness of the narrow deep. In many cases perhaps a thousand 
feet beneath the surface. Bometlmes there were no depths at all, and 
then the water-courses for want of sufflcient outlets formed small brooks 
<r lakes very troublesome to the wanderers. The surface was studded with 
needles of ice, cutting the fwiigear as well as the hands. 

When they had reached a height of 3000 feet above the sea a deep layer 
if snow commenced covering the ice. This caused more labor In dragging 
the sledges and greater danger by concealing the ubysses. 

On the sevenlb day snow. blindness began to make its appearance. 
Finally, on the eleventh day, the 21th of July, they reached their goal. 
the fool of the Nunaiuk, from the top of which an eitenslve view further 
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inio ibe inlerior could be obtained. About forty miles in a Ftmiglil lino* 
hud been passed over, but wlint miles I No wonder thnt llie explorers 
were broiiglii la n stale of uller esbaiisiion, As soon sh lliey liiid arrived 
A Strong gBlo nrosG. ncconipanied hy a copious full of snow nnd kept Ihem 
Imprisoned in llieir miserable hut for seven duys. Tbe provisions bad 
not been calculated for eucb a iojourn ; tlio daily itllowance tliereforc now 
bad lo be restricted to ibree quarters of a pound of food. Several limes 
Uiey tried to nsecnd the top of the hill, but in vnln. on account of Ihe 
terrible snowstorm, uniil floally on tlio eighth dny they were relensed. 
"When Ihe weaiher cleared a grand and peculiar eccnery lay unfolded to 
tbuir sight. The mountain lop w.is 500U feet almve the sea, while their 
tent at the foot of it vm at a height nf 4000 feet. To the east a snow- 
while plain was seen rising very genily nnd with no interruption what- 
ever into the dislant horizon, Bnt iniho south in Iheirhnmcdiale vicinrty 
BnTcml other Nunalaks emcrpd, miaing their summits boldly over tlie icy 
desert, and hero die true origin of the ict ottr rehich thty hud putted it'i* at 
OHC« plainl)/ vitibU. Though apparently reeling it could not have liccn 
formed on llie spot, bui iwig brought thithtr from tht interior of tht ronli- 
iMnt, Tbe Nunataks had been an olwincle lo their movement, and Ihe 
traces of Ibe enormoU9 power against which Ihey had to oppose their walls 
were manifested in the disiurbancea they had mused. On the CHst side, 
facing the interior, ihe ice was broken nnd piled up several hundred feet 
ftgulaat Ihe rocks like lbs breakers of an ocean, while to tbe south, and 
north and between the Nunatnka it poured down like frozen walcrralls 
to be embodied In and leveled with Ibe crust over which Ihe travelers 
had passed. 

The rocky hill Just spoken of was not wholly destitute of organic life. 
In the moist and sbellered fissures a pretty large number of phnts had 
tak«n root, some of them with pretty flowers, such as CeriitUum, Cam- 
/Mtnulo, ntentiUa, Jlajiuncutut. and on Ibe very lop. Papajnr nudicnuli's. 
The tnvelera even gmhercd leaves of sorrel (Oxj/ria diggnn) as a conlri- 
bulIOD to their scanty store of provisions. Of animals, a small bird and 
Bome spiders were seen, ibe laltc-r proving Ihe existence of other insecls. 

Haps have been prepared, illustrating Ihe movements of the ice by indi- 
cating how the huge, solid and fragile mats assumes the cliamcler of a 
flaid EulMlancc. It is slopped by Ihe Nunataks, hut acrelcrales 
when pressed between them. According to llie maps tbe whole surveyed 
kieaof llie inland-ice in this place cnn be calculated at 4Q0B(juare miles, i*f 
wbtcb about ISO were less than 2000 feet above tbn sea. Considering that 
Itie Isller pan as early as tbe 20lh of July was bare of snow nod exposed 
by melling. it will not appear impossible, that during the lapse of ages the 
beat of Ibe sun has counterbalanced tho supply of ice irom the interior 
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FJonDS. — We have now lo consider the moro 
B of the inland. Ice caused by the concentreiion of its n 
i&in points ot the coast. CSomo have endeavored to classify 
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the ice-Qords sccording to tbelrprodttctireneiiortceberEBnr to tlie velodty 
with which the inland-Ice is pushed Into these Inlets. We have five Ice- 
Hords of the first, rourofllie second, and eight or the third (least prodac. 
ti»e) class. The Norwegian geologist Hpllaad wnsthe first who (In 1875) 
applied direct meaauremenls to the actions of Iho ice here in question. 
Hamnier and Slecnstrap have completed these investigatloDS at regards 
three first and one second rate Ijords. They have proved that the brancbes 
oflhelnlnndice which the sea receives In these places are ptuAMl on inee*- 
tantly at tJte rate of thirty to Jijty ftet per diem, this movement being not 
at all influenced by Ibe bobbods. Bui the velocity thus found tint acquires 
its whole significance by considering the quantity of matter to which it 
refers. The breadth of Ibe glaciers which extend into the sea is cf course 
variable, depending on the distance between the rocks which border them. 
In Ibe large ice-Qords of Jakobshavn the glacier which yields the bergs 
was 4500 meters broad. The thickness can be estimated at a thousand feet. 
T/te Mk of ice annually forced into the tea, would, if taken on shore and 
rCEliog on dry ground, make a mountain two tnOei long, tme ntilft broad anti 
1000 fett high. Sliding over the bottom of the sea it maintains its coherent 
slate until the water is sufflcienlly deep to lift it. when it breaks and b 
converted Into Boating bergs. 

Lieutenant Hammer passed the winter from 1870 to 1880 nt Jakobshavn 
for the purpose of surveying the l]ord and watching the movements of ibe 
Ice. Ho visited the siatlon again in 1883 and has written an excetleot 
monograph on this remarkable locality. By the striking results of his and 
Steenslnip'slnvesligaliODs, in connection with Helland's and eiill earlier 
observBtiUDs as far back as 1851, we now have not only a trustworthy ex- 
planation of the origin of icebergs, but niso of Ihe removal of boulders 
hundreds of miles by ihe action of ice. A simple calculation will show 
that while large glaciers In other parts of the world are nourished by ibc 
snow falling upon a surface of perhaps twenty lo thirty square miles, a 
first-rate Ice-Qord will require a tributary basin upwards of a thousand 
times as large. For this reason the ice formed in the central reglona of 
Greenland has to travel lo the ice-fjords, and sliding over an uneven 
ground with lis enormous weight it cannot avoid breaking asunder pro- 
truding rocks and carrying the fragments imbedded in its maan, 

Oak it bk expkctkd that Okkknlamd oscb will bs cbobsbd rnoH 
WEST TO EAST OR vioE VERSA T — I am convinced thai this will be accom- 
plished. Tlie problem seems not to present difficulties equal lo such as 
have been encountered by expeditions in the northernmost parts of Green- 
land. If the chief object is to penetrate as far as passible Into the Interior. 
B Starling polnl has to lie selected where, if possible, no N unataks could b« 
observed from the outer land. Nordenskjold has been Ihe pioneer in this 
a well as oilier branches of arctic research. The renowned explorer bos 
Ebown, on his voyages to Greenland in 1870 and 1888, bow much can be 
performed by a carefully planned use of an Arctic 
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sion oyer the inland-ice in 1870 disclosed regions of a nature never before 
observed, and in 1883 he passed far beyond the points reached by others. 
He tonic his starting point in 68^ N. latitude. The first forty Idlometers 
oflTered a very uneven ice, almost without snow and full of water-holes, 
ending in a height of about 1 100 meters above the sea. For the next 
twenty two kilometers the ice was covered with a deep sheet of watery 
snow to a height of 1500 meters, and finally the Laplanders who followed 
him passed 115 kilometers, reaching a height'of 2000 meters. The latter 
part of this road was quite level, but passing over deep snow without 
water, and only to be passed by meand of snowshoes. 

Conclusions with beoard to the unknown regions about the 
POLES.— As far as I know, the existence of icebergs which might be sup- 
posed to have their origin from regions not yet discovered, about the 
North pole, has not been asserted. On the contrary, in the South sea, 
we not only meet with bergs whose origin must be derived from an un- 
known home, but whose dimensions by far exceed those of the arctic 
bergs. The latter may reach the height of between 800 and 400 feet above 
the level of the sea, but this only refers to edges or points occasionally 
turned upwards by thf^ movements to which these floating bodies are con- 
continually liable. An iceberg tolerably preserved in its original state, 
with a flat surface, will not measure more than 100 feet on an average. 
According to the report given by the Challenger expedition the Southern 
bergs may be rated as nearly the double of this size. At the same time 
their perpendicular walls offer a structure marked by horizontal streaks 
which might augur a diflerence with regard to their formation. The report 
adds that these bergs undoubtedly are detached pieces of the large ant- 
arctic ice-covering, the perpendicular walls of which, measuring 180 feet 
in height, were seen by James Ross. Morover, it is inferred from the 
■occurrence and nature of these blocks, that the South pole hardly can 
be supposed to be surrounded oy continuous land of any extent, but most 
likely by smaller groups of islands^ Tiiese tracts then, with exception of 
the high chain of volcanoes discovered by Ross, must t>e wholly buried 
under the same continuous sheet of ice. This description appears to sug- 
gest the idea, that the bergs originate more or less from the whole circum- 
ference of tbeic&>crust, which, accocding to the same supposition, must be 
imagined to be spread over more sea than land. 

I can not conceive of such masses of ice having been accumulated with- 
cot an extensive area contributing to it by concentrating the movements 
of its ice-covering to certain points of its circumference, and this again 
requirei a m&re or le»$ corUitienial character of Vie land representing the 
said area. The chief part of the latter at least must consist of land. If 
the movement of the ice-covering was more equally distributed to the 
whole of its circumference, its margin in being pushed into the sea would 
be liable to break into smaller parts, and thus bo gradually wasted before 
iiagmants like bergs could be formed and get afloat At the same time 
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tho absence of ice-bergs on the border of the unknown Arctic reg^ns 
excludes the probability of any land of considerable extent being found 
there. 

The Coast Reoiovs.— As regards the ordinary geographical surrey oi 
the regions bordering the sea, or intersected by its inlets, a few remarka 
may suffice concerning certain localities hitherto very little known. 

In tho first place we here have to mention the immediate entinmM fiftM 
Cape Farewell This point was first explored by Lieutenant Holm* who 
in 1881 determined its situation by observations on the spot He found it to 
be 590 45' N. lat. and 480 53/ w. long. It constitutes a part of one of the 
lofty islands which here, separated by narrow sounds, gird the ioutbem 
part of the mainland. The travelers were struck by its barren appearance 
even compared to Qreenland. Many mountain heights of the southern- 
most mainland have been ascended ; it may be supposed that fhrther 
inland they reach a height of 10,000 feet The inlets here, barren aa they 
are, on the whole present picturesque scenery, on account of the oontimat 
between the steep rocks with overhanging glaciers and the verdant apots 
at their foot. 

We will now pass to another part of the eoait, eituated betwe§n 67^ and 
6S^^ N. lat Although within the polar circle, the land nevertheleii 
assumes a more pleasant appearance, presenting lower hills which, aa a 
general rule, have no spots covered with perpetual snow and ice. Here 
the inland ice recedes, and the space left by it is occupied by the moet ex- 
tensive tracts of lowland in Greenland. These regions have ofiered the 
chitf pasturing grounds for reindeer, and during the summer season the 
natives from the south and the north formerly had here their rendezvona, 
pursuing their favorite sport, the reindeer chase. The Qords by which the 
country is intersected, afiorded roads in various directions suitable to the 
umiaki or skin boats, and therefore this whole complex of land and inlets 
has always been well known to the natives. But they have rarely been 
visited by foreigners. For this reason Lieutenant Jensen, aided by Kor- 
nerup and Hammer, undertook tho task of surveying them with the special 
aim of affording information about their eastern boundaries in front of the 
inland-ice. 

The travelers were surprised at tl^ number of reindeer horns, and of 
relics from the hunting-parties that lay scattered over an extensive apaoe 
of ground, giving evidence of the sport that formerly had enlivened these 
lonely recesses, but of which very little is maintained. The reason of thb 
decline is simply the disappearance of the animals, and their sudden de- 
crease led to the belief in genial valleys in the interior of Qreenlaod, to 
which the animals might have migrated. It may sound strange enoogli, 
but I believe that we can derive this hypothesis from some words of a 
document written 600 years ago, during the time of the old Norse colonies. 
I do not sec in this disappearance of tiie reindeer anything else bat an 
instance of the similar destruction of various kinds of game in almost ereiy 
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other part ot Ihe globe. The chase gnidu&ll; increased chiefly on account 
of the more common ubc of the riSe. It reached Its culmlonting point in 
the years 1845 to 1840, when Ihe number of deer kilted might be rated at 
25.000 annually. We may suppose that during those years one-lialf of the 
flesh was abandoned on the rocks, ■vrliile a great many deers were killed 
only for ihe sake of the hide and the tongue. 

Onr travelera, f n order to penetrate as far as possible towards the iolnnd, 
followed an inlet that represented the most interesting type of n Green- 
land fjord. It is named Nagsulok (i. e., rich In reindeer horns'), measures in 
ft somewhat curved line eighty miles in length and forms an almost regu- 
lar channel two mites broad and from 1000 to 1500 feet deep. At the 
bead of it no inland ice was met with, but a brook or river whose muddy 
water proved its origin from glacier ice. Tlie country thereabout had a 
wery attmctive appearance. The slopes of the mountain aides and the 
lowland In front of them were clad in luxuriant green. A brook pouring 
down from the highland and winding through the plains wna bordered by 
ft thicket of willows measuring the height of a man, and showing stems nt 
an arm's thickness. Having followed the river flrat by boat, and after- 
wards on font about twenty mites, they were suddenly arrested by the 
tnland-lce that reared its walls above the pleasant valley. The surface of 
the ice rose somewhat abruptly so as to surpass at a short distance the. 
height of all the land in front of it. A considerable brook Issued from Ihe 
foot of the ice wall, bursting forth from the depth of a cave fifty feet high 
and broad, the sides of its Interior being bcaulifutly tinted with blue. 

Finally btliteen the Ma nortlurantait ilation», Umanak and Uperaisik, or 
from 71^ to 73^° N. InL a peninsula projects, measuring about 1800 square 
miles. It presents the longest wholly uninhabited part of the coastline, 
and was therefore like the former tract but imperfectly known. Two fjords 
running behind it from the south and from the north have been made use 
of by the natives as roads to meet from both sides during the hunting sea- 
mn. Bat during the present generation nobody was known to have 
passed the seaward cosstof the peninsula in summer, cither by kayak or by 
boat. However, in the month of February, when the sea is covered with 
solid ice, tliis way is passed with sledges, which regularly once a year, by 
ooDveying a mail, mainlain a scanty intercourse between those remote sot- 
Itemenls. Heeling now and then an [ce bear is the only amusement which 
th« postilions have to relieve the monotony of this wearisome passage. In 
1879, Bleenstnip, in order to survey the unknown tracts of the peninsula, 
resolved to try this road in summer lime. The shore for many miles pre- 
Benled steep rocks without landing places and girt by numerous ice- 
bergs which frequently capsized and broke asunder threatening the 
paasera-hy with destrucLion. Furthermore, a dense fog otten prevented 
their looking out for landing pisccs. Notwithstanding these Inconvcn- 
iencei Steenstrup found a pnrty of natives willing to undertake the task. 
■ad he speaks in high terms about the carefulness, the courage and Bseid 
oily, with which they performed it even during a severe sickoeM thnt 
paoc. AMas. PHiiJM. soc xxii. 130. 2it. printed april Si, II 
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happened to attack them. He succeeded in completing his drcalt of the 
peninsula with its inlets, and in filling one of the principal blanks of our 
Greenland map. 

The Ancient Glacial Epoch of Greeklakd.— Largely proTldcd m 
it IS with ice- format ions, Greenland, strange to say. has also a past ice 
period to boast of. The recent explorations have proved that what we 
have spoken of as the coastland free from ice was formerly oovered with 
it like the inland, this ice covering reached, in the immediate vlcloity of 
the present inland-ice, a height of 8000 to 4000 feet, and Airther to the sea- 
ward between 2000 and 8000 feet. All the usual traces of ancient Ice- 
streams, the erratic blocks and the ground rocks, are the same bore as in 
Northern Europe. These facts seem to corroborate the glackl theory as 
a whole. But I cannot agree with the supposition, that merely a change 
of climate, a rise of the annual mean temperature, should have caused the 
ice to recede in such a remarkable degree. The ice-f|ords bear anffldent 
evidence of the large surplus of ice still produced by the interior. Should 
it happen that the bottom of the sea in front of them was raised so as to 
hinder the icebergs from going adrift and being dispersed, the fjords as 
well as the adjoining outshoots would soon again be leveled with the in- 
terior under the same icy covering. The ice-fjords, as we have seen, 
afford the drainage of the continent, but this at all events requires the ex- 
istence of valleys or channels which are able to gather and conduct the 
downpour of snow and rain in a congealed state to tlie sea, in the same 
manner as in tlie ordinary way it is carried off by rivers. But the beds 
occupied by such ice streams and concealed under the common surface of 
the inland-ice of course must be submitted to changes far more consider- 
able than those of river beds. Consequently new outlets may be opened 
to conduct and discharge the excessive production of ice into the ocean, 
and this, I believe, in some measure may account for the ice crust having 
disappeared from tracts formerly buried under it. 

Ancient Vegetation of Greenland. — Over an extensive tract of 
Greenland, mountains are found containing remains of plants which prove 
that the spot occupied by them in remote ages had a climate like that pf 
Souilurn Europe, and some of them, like that of Madeira. In speaking of 
ages, we here refer to geological time, counted by many thousands of 
years, and changes since have taken place on a large scale as regards the 
configuration and distribution of land and sea, but it can be considered as 
a matter of fact that the area here in question has been occupied by tracts of 
land or perhaps groups of islands covered with tlie vegetation of a warm 
latitude. Its remains occuring in layers of sandstone and shale, accom- 
panied by beds of coal, have attracted peculiar attention by the investiga- 
tions of Professor Hecrin Zurich, to whom the collections were sent in 
order to be determined. In 18GG, Ileer explained his reasons for conclud- 
ing that the fossils laid btfore him belonged to plants that had grown on 
the very spot where the remains were found, or in its immediate vicinity 
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He alloded to one of thege localilieB as bearing evi(IeQce of a tchole fornt 
having been buried thert. Kumbers of trunks nad brnnches irere imbedded 
JD Ilic s&Ddsiooe formed out of ihe sand that once enveloped tlinm. Hed- 
dUli' brown femiginous pnrta of the Bandvlone beds are tilled with amnz- 
ing quantities of leaTSB. Generally their BabeloDco Is preserved, vrhcreaB 
Bome of them exist only ta impresalons. A piece of sandsiiooc six inches 
equare coolained twentysix leaves belooging to eleven apcciee. In other 
pieces the leaves all belonged to Ibe same speclee. As regiirdB anicnBia 
odI J Ibe wing shells of some losecls had bran fouad. But fruits and seeds 
were found in connectioa with the leaves, all the parts being in such a 
Btate of preserralion aa to enclude the possibility of Uieir having been 
carried from some distant place. They must have been derived from 
plants growing in a peaty soil and in the surrounding woods. The Arctic 
expedilioaa led to the discovery of similar remains in mnny places Ihrou^h- 
out the Polar regions from Banks land in the far west lo Spitsbergen' 
But here again Oreenland has olTered the most favorable opportunities for 
Giploralion. and especially during the latest years afforded maleriais lo 
throw light upon Ihe other Polar regions with regard to this branch of 
onturnl science. Tlie earlier series of discoveries were cuncluded by Ihe 
rich collections brought home from Oreenland by Nordenskjold in 1870, 
aod completed by Nauckholf in 1871. In the " Flura fottHit aretiea" nl 
Heer. the number of Greenland species was brought up lo aiB. By Sleen- 
etrup'B collections in 1878-1880, this number was increased to 013 ; this re-' 
salt induced Ht^er to publish a separate work under the name of " Flora 
fottiUt Qrenbindita." Uaving received these latest collections from GreeO' 
land, Heer wrote that he would be able to describe the remarkable forests 
that during two geological epochs had covered tiioie regions of the far 
north, lie derives the fuasil planlB partly from the tertiary, parity from 
the eretaeeoui ptriod, a long interval severing these divisions. The ter' 
tlary Flora of Greenland comprises not less than 20f) species of trees and 
busiiea. Tha woods presented twenty-eight coniferous, but far more 
follferous trees, such as pi^lari. birehei. elm. plane-treei, atA. maple, beech, 
ekeitnuC, a number nf oak and aatnal, four laurelt, three ebony, lit mngno- 
lia* and lieo fan-palmi. The insects comprised thirteen species, but of 
e has been discovered, 
the most important families are: Cycadee, 
!, BalanophorK and Sapotaceie. Tlu Cyeadew and 
o the supposition of a climate like that of Funchal 
r Hsdelra, which during the tertiary epoch had passed into that of 
Bonlhem Fmnce. 

In 1883, Nordenskjotd was accompanied by the distinguished botanist, 
NalhurBt, who, according lo the preliminary report, has paid peculiar 
allenlion to the fossil Flora of Greenland, and not only discovered many 
new ii>ecies, but also afforded valuable information as regards the number 
and chronological order of the strata and the question aliout the soil tn 
mhich Ibe planta have rooted. 
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Strata of Volcakic ORintN. Nati^k Iros.— Towards Ihc cIoM of tl 
ptriods In wbicb llis remarknble remnios af nn ancienl TCgetnlinn wer 
accumiiUlcd. Ignenas mnllorB must have burst foilb rroin tbe interior d 
the earlh anJ corercd Ihem lo an amazing helgbl and exienL A* to ibek 
texture, Ibeir origin and mlneralogical cbatncier tbeysre nndoubiedlyU 
be ulossed with Uva-atreBms. although In certain respects distinctif diflep-^ 
ing from tbeni. These ancient Isva-rocks. Ibe trap and batalt. dtflcr tram 
thowiof pre»ont volcauoce bj the absence of cooicnl-Bbaped moantyns ih*t 
might indieaie the chaoDels through wlijch the burning Rtreamt forced 
tbeir way to ilie lurrnce of the earlh. In fact lliere arc but (ew trwce* lo 
ba neen of tbeir connection with the unknown dcpibt whenn they 
originated. We have before its eziensivs tnble-landB. txtiween 3000 and 
5000 feet high, with walls more or less perpendicular or lermco -shaped, 
and eihlhliJDg a scries of borizoDial atrala one al)0Tc each oilier io ■ re- 
markabl)' unlforni manner. A.I ilic fiiot of these cliffs the aandsinnc In 
which Ibe foBsIi plants arc imbedded generally appear, forniia)( slopes oo 
lower hills, apparently Iho edges of a more extensive fonnation that lies 
concealed under the trap. But as regards the igneous rocks here in ques- 
tion, I shall only mention a discovery recently made concerning one of 
their most xutcresling features. 

yalive iron was found In Greenland Iblrty years ago. in the shape of a 
few loose pieces on Ihe surfuce of the eanh. In 1870 enormaii* blocia it>*rt 
found by Nordtntliojlit, iho largest of ibem being osiimBted at 40,300 pounds, 
epecimensof which the loltowing year were brought lo Europe by a Swed- 
ish expedition. Nordenskjold observed that ihe basallic Tock lo ths 
immediate vicinity of these loose blocks of iron contained lamina of the 
same ineial imbedded in its mass. The first pieces that had been found Id 
Oreenlflod, like native Iron on the surface of ilie earth in other parts o( 
the world, was determined aa meteoric iron. The occurrence of \roa In 
eilu as a conElltuonl part of the basaltic rock seemed losubvcrt this theorf 
of a meteoric origin. Nordenskjold, however, maintained It, stating tbat 
tbe downtall had taken place during the formation of the basalL A long 
dispute arose about this question, which now must be considered nsvaded, 
the mfUorie origin almott uniMr*aU)/ having been abxadontd on ac«auot of 
a ditcotery made by SCetntlrup during the last year of his stay io OrMD- 
]snd. It is also well known that John Ross, in IBIS, found the Eaklmo of 
Cape York in possession of knives in which Ihcy bad inserted Iron found 
by themselves in their country. Now Stecnstrup, in 1679. on examiuine 
old Eskimo graves in the Umanak-fjord discovered In one of them knives 
just of the same description as those found by Ross, and with Ibem in the 
same grave pieces of basalt were also discovered, which on bcinf closely 
examined eiliiblted grains or nodules of Iron like that Inserted in ihn 
knives. It was tbe more obvious that the basalt pieces had been iutcnded 
for such use. as in the same grave slone knives were found In connectiOD 
with tbe raw materials of which they were made ; quartz, cbaloedoof and 
■h like. These facts suggested the idea that iron had been mora votn- 
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miy used by the Eskimo Ihnn could be espscled if Ibey had been re- 
Wctcd lo pieces of meteoric origto. The aejtt question wag wbelber 
faore localities could be pointed oat nhere ibe basalt cootained metatiio 
iron. Just before leaving Greenlund, in 1880, Stcenstrup succeeded in 
Bolviog IhiH problem. On ibe vreti side oT Disko island, al an abandoned 
wintering station called Asuk, he found a layer of basalt fifty feet thick 
Oiled with grains of ironof varlouBBizcsto a leng'hof cighieco millimeters 
and a breadth of fourteen millimeters ; which were the largest of ihcm. 
Afterwards he fonad Jusi the same sort of tjasalt on the west side of the 
island constituting much larger strata. 

It may be added that in a conrersalion I had with the renowued Nor- 
wegian geologist Kjerulf about the questions here discusaed, he referred to 
■what has been long Inughl by him about Ihe supposed increase of Ihn 
specific gravity of minerals proportionately to tlie depth below Ibe surface 
of the earth where ihey huve their origin. He liad instituted this com- 
parison in order lo find an explanation ot the great difference between the 
earth's crust and its interior oa lo speclflc gravity. It has long been sup- 
posed from chemical proofs, ihnt basalt conialaed metallic iron, but the 
occurrence of this substance in the shape of visible grains had never been 
ascertained before. For this reason Prof, Ejerulf considered the dis- 
covery of the huge iron blocks OB still more important in certifying the 
origin of the iron from Ibe depths nf the earth and not from the atmos- 



Trb fbbsbnt Floka or Qsebsi^avd. — In 1837 the known species of 
of phanerogamous and of higher cryplogsmous plants in Greenland 
amounted lo 320, Several collections have since been secured. Prof. J. 
Lange nndoriool; a revision of the whole maierial, by which Ibe number 
of speciea WDS increased lo 378. His resulis contradicted several earlier 
Mterttons. This flora Is not (oa suggested by J. D. Ilooker), chiefly 
European ; It Is about as much Anxrican at Baropean, chiefly American 
In the north, European in the south. For this reason the theory of its 
Immigmlton from Europe can no longer be maintained. It is also incor- 
rect to call tills flora poor In comparison with other Arctic countries and 
to assert that no species eiista peculiar to Greenland. Of course the area 
of the inland-ice has lo be deducted with regard to this comparison, Not 
less than nineteen species are found that are peculiar to Greenland. But 
Greenland if relalivelydeflcientlnannual and biennial plants on account of 
the diOlculty In having the seeds ripened. It should be remembered that 
tike 1(P C. Isotherm of July passes Irom the middle of Labrador far south 
of Cape Farewell to Iceland. 

AncH^OLOOT. — Oreenland in some measure can be called one of the 

elder colonics, if not one of the oldest. About the year 1000 it was peopled 

by Scandinavian settlers from Iceland, In 1450 their Iniercourso with 

^_Bouidln&via was inlorrupled, when Ihe connlry was re. discovered ihey 
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had disappeared, and an Eskimo popalation was met with instead. The 
present trading stations were founded after 1721. Btdm of the ancient 
iettlementi, however, were from time to time discovered, partly between 
6(P and 61^, and partly between 640 and 65^ N. latitude, while the inter- 
jacent tract had been almost uninhabited. Our recent expeditions li*Te 
not neglected the opportunity to continue these investigations, especially 
Lieutenant Holm has examined the remains in the southernmost of the 
two districts, According to his report 100 different ruins of ancient ham- 
lets have been discovered there, the largest of them containing the renmina 
of thirty buildings. The houses are from twelve to eighteen feet broad. 
The length is twenty to thirty feet or, when divided by a partition wall, 
fifty feet. Digging up the interior, burnt wood and iron nails are found 
on a level with the original floor, indicating a destruction by fire. Some 
very narrow buildings were evidently stables, the remains of stalls still 
being visible. 

As barren highlands are frequent even in these most fbvorable portions 
of Greenland, the settlers were restricted to narrow borders of lowland, 
chiefly at the head of fjords. In contrast to Greenland scenery in general 
these spots exhibit a fertile and inviting appearance, especially where snch 
a lowland continues across a peninsula Joining a corresponding spot in 
the next fjord. The number of ruins show that these localities had the 
greatest attraction to the Scandinavians. Lieutenant Holm has given ns 
a description of such a valley, the middle part of which had scarcely been 
visited by natives during the latest generations, and with perhaps a single 
exception, never by Europeans. From the head of the Igaliko-fjord, where 
the bishop of the ancient colony is supposed to have resided, a valley pre- 
senting low hills, plains and lakes runs across the peninsula that separates 
this fjord from that of Lichtcnau (a Moravian station), a distance of eight to 
twelve miles. In the middle of this isthmus Holm discovered some ruins 
of considerable extent, but with walls only rising a few feet above the 
ground and overgrown by tufts of grass and willows. The environs of 
these stone-heaps, the only monuments that are able to tell about inluibl* 
tants whose final fate will forever remain a mystery, are described as Tery 
picturesque. Luxuriant copses of willows and low birch border the lakes, 
a magnificent waterfall is seen rushing over the rocky walls sprinkled 
with green, and in the background the mountains of the Lichtenau-Qord 
rear their tops into the air covered with perpetual snow and ice. 

As regards antiquities from the Enkimo period, Steenstrup has examined 
a number of graves in the northern districts. Where natural masses of 
stones were found, the cavities formed by them had generally been pre- 
ferred as sepulchral rooms, but when these were lacking, the dead used 
to be buried on the tops of the hills. In "Unknown Island" (latitude Tl^) 
a cemetery was found at a height of G40 feet and only accessible by a steep 
and narrow path. The graves are built up with walls of stones, flat stones 
used as a roof. Generally they offer room enough only for the corpse in 
a bent position, but sometimes the dead are laid at full lengtli. Often two 
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corpses or even more are in the same chamber. Such a room was once 
foand measuring four feet in length by two feet in breadth, and con- 
taining the skulls of thirteen grown-up persons and two children. 
Several graves were found in which the number of skulls did not corres- 
pond to the rest of the skeletons. Still more curious were some graves 
carefully built but evidently never occupied by any dead. The properties 
which were considered as belonging to a person even after death were ^ 
sometimes merely left at the side of the grave, sometimes lodged in separate 
rooms. In one instance a sepulchral chamber was found containing the 
weapons and tools of a kayak man, but no skeleton. Had these things 
perhaps drifted ashore, when their owners had found his resting place on 
the bottom of the ocean ? 

Thb East Coast of Greenland. — When compared with the districts 
we now have treated of, little attention has been paid to the coast east of 
Cape Farewell. Since 1828, to 1831, when Captain Graah explored the 
coast from its southernmost point to 650 latitude, this part of Greenland, 
still inhabited by heathen Eskimos, was not visited by exploring expeditions 
or by foreigners until 1883. We speak here only of the Danish part of the 
west coast, omitting the far north beyond 1(P latitude. The difficulties aris- 
ing from the drifting ice are very great, but still they do not account for a 
carious fact we here meet with. The coast from 65P to 7(P, where Greenland 
approaches nearest to Europe and faces Iceland, has never been visited 
by foreigners. It is only 150 miles distant from Iceland, whose ancient 
settlers discovered Greenland, and still the inhabitants of this very part of 
Greenland have never seen people of other nations than their own. 
Another consideration has prompted a survey of the east coasL The 
ancient Norse colonies were divided into "Eastern " and *' Western " set- 
tlements. When the first ruins of them were discovered, on account of 
their situation to the west of Cape Farewell, they were naturally supposed 
to be the remains only of the "Western settlement" Later it was sup- 
posed that both divisions were situated on the west side, one a little more 
to the east than the other. 

In 1879, Captain Mourier, of the Danish navy, explored this unknown 
coast with the schooner Ingo\f for a distance of about twenty-four 
miles. He stated that about the latitude of 05^ the coast in many cases 
could be reached and a landing effected. Planning another expedition, it 
was suggested to proceed in two ways. A landing might be tried to the 
north of tiP, and then a voyage southward inside the ice barrier might be 
effected either by ship or by boat. The other way would be to follow the 
steps of Captain Graah by boat along the coast from Cape Farewell. 

According to the latter plan. Lieutenant Holm, in 1893, again went to 
Greenland, followed by Gharde, Enutsen and Eberlin. The first summer 
being intended only for preparatory arrangements, they departed from the 
Bouthemmoet settlement with four skin boats manned with natives and 
reached a place called Kassingertok in 61^ latitude, where a hut was buill 
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and filled with a depot of proyUioQB for the next year, rach as pemmi- 
can, meat biscuit, sugar, peas and barley. They then returned to their 
winter quarters at Nanortalik, on the west coast 

Meanwhile, Nordenskjdtd had been engaged also with the east coast 
problem, and his efforts were crowned with a marrelous success. HaTing 
performed his excursion oyer the inland-ice and had his ship sent on an 
exploring voyage as far as Cape York, he reached the east coast about the 
latitude of 65p and discovered a harbor where he anchored. Of conrsa 
his stay could only be for a short duration, but still he is the first explorer 
who penetrated from the sea to this coast 

Expeditions of 1884.— In the spring of this year two expeditions set 
out for Greenland. The first consisted of Lieutenant Jensen with two 
scientific companions and was ordered to surrey the district between 909 
and 67^ latitude. The other was led by Captain of the Navy C. O. B. 
Nermann, an experienced traveler in Greenland, and an authority as 
regards Arctic questions in general. .He commanded the man-of-war 
schooner Tylla ordered to inspect the fishing* banks in firont of the tiading 
districts and to continue the survey of the coast in connection with other 
explorations. 

As regards the east coast explorers, a letter has arrived fVom the leader, 
dated the Kth of July, according to which they had reached the latitode 
of about 62^, having been as usual much impeded by ice. They hoped to 
reach a populous place called Angmagsalik, somewhat beyond 05^ latitude, 
and to winter there. 



On the Detection of AduUeratione in OiU, By Prof, Oeear O, 8. OarUr^ 

Central High School, PhUa. 



{Bead btfore the American Philosophical Society, March tO, 1886.) 



The chemical examination of oils is a very important though much 
neglected study. Important from the fact that the oils which command a 
high price in the market and are in general demand are frequently adul- 
terated. The temptation to adulterate is great on account of the heavy 
increase in profit and because the adulterant is often very difficult of detec- 
tion. The purchaser is always at the mercy of the oil merchant unless the 
oil be submitted to a chemical examination. " Our former Consul at Naples 
reported to the State Department that immense quantities of refined cot- 
ton seed oils are sent to Italy for the express purpose of sophisticating the 
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native olive oil, for the reason that it can be brought to Naples and sold 
at less than half the cost of producing pure olive oil." The cotton seed 
oil mixed with pure olive oil is exported to other countries. The price of 
tine salad oil is from three to four dollars per gallon, while cotton seed 
oil Is worth from seventy to ninety cents per gallon. The oils commonly 
used to adulterate olive oil are colza oil, sesame oil and peanut oil. In the 
North of France poppy oil is used frequently because of its cheapness and 
neutral taste, and in Provence honey is used. In all probability glucose 
syrup has been tried. Linseed oil, the most important drying oil in the 
arts, so much used in varnishes and paints, is very often sophisticated. 
£ven the seed from which the oil is made is mixed with other seeds. In 
India flaxseed is grown with mustard and rape. In Russia various pro- 
portions of hemp and linseed are sown together. Hemp seed yields an oil 
of an acrid odor, mild taste and yellow color, used in Russia for burning 
in lamps and making paints, varnishes and soap. The oils commonly 
mixed with linseed oil are niger, cotton seed, fish, rosin and coal oils. In 
this country lard is adulterated with palmnut and cocoanut oil, the latter 
is a white fat with the peculiar smell of the kernel. It was formerly made 
by grinding the kernel, boiling with water and subjecting the paste to a 
great pressure ; a large quantity of milky Juice is so obtained which is 
slowly boiled and the oil separates and is skimmed off. Twenty ordinary 
sized nuts yield about two quarts of oil. The strong taste of these oils is 
an objection, and may prevent their general use as adulterants and for the 
manufacture of oleomargarine. Lard oil which is obtained from lard is 
very valuable as a lubricant for machinery, and is also used for greasing 
wool in spinning. It is frequently adulterated with fish oils and cotton 
seed oils. Lard oil is worth one dollar and twenty cents per gallon, 
while cotton Beed oil is worth about one-half as much. 

The chemical analysis and detection of the adulterated oil is sometimes 
simple, but generally it is a difficult and trying task, especially when three 
or more oils have been mixed. The determination of the percentage of 
oil used to adulterate is out of the question and we must often be satis* 
fied by simply proving that there has beeu a mixture without knowing the 
nature of it. But little work has been done on oils compared to the vast 
amount of research given to other subjects. Chemists have avoided the 
study and analysis of oils as diflScult and uninteresting. We owe almost 
all we know to the labors of Chevreul and later to the researches of Prof. 
Allen and others. When oils are examined, chemical tests are the more 
important, but the physical tests are also very useful. At the present 
time we have not a characteristic test fur each oil, as we have for each 
metal, that will distinguish it when nUxed with other oils or that will 
identify it when alone. 

When we examine an oil supposed to be adulterated, much can be 
accomplished by procuring a sample of perfectly pure oil and subjecting 
them both to the same tests and observing their behavior. A sample of 
lard oil supposed to be adulterated was received from a woolen manalac- 
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turcr for examination. A specimen of perfectly pure lard oil was obtained 
and they were subjected to the same tests. 

According to Professor Bechi, of Florence, the following test is re- 
liable and delicate for detecting cotton seed oil in olive oil. The reagent 
is a one per cent solution of nitrate of silver in absolute alcohol. Place 
5 c. c of the suspected oil in* a glass flask, add to it 25 c c of absolute 
alcohol and 5 c. c. of the test solution of nitrate of silver made as stated 
above. The flask is heated in a water bath at 84o C. (direct heat must not 
be used). If there be any cotton seed oil present, the mixture will begin 
to darken, the most minute quantity serving to discolor, and Ihe tint 
assumed will depend upon the amount of cotton seed oil present. The test 
depends upon the fact that cotton seed oil will reduce nitrate of silver, but 
olive oil will not. This reduction is also caused by rape seed oil, but 
according to Bechi, pure olive oil will remain without discoloration under 
this test. While experimenting with the test I thought it might be of ser- 
vice in detecting cotton seed oil in lard oil ; accordingly the sample of 
chemically pure lard oil was treated with absolute alchohol and nitrate of 
silver as directed and then heated ; there was not the slightest discoloration 
of the pure lard oil ; even on standing for two weeks it did not darken, 
thus proving it had no action upon the nitrate of silver. The lard oil 
obtained from the woolen manufacturer was then tested in the same man- 
ner ; when it had been heated for a few minutes it began to darken and 
finally became quite black, thus proving that the lard oil was not pure 
but mixed with some other oil. I am not certain that the darkening is due 
to reduction ; having made a series of experiments with salts of mercury, 
copper, and antimony and cotton seed oil to see if there would be any 
reduction I obtained no satisfactory results, and no reduction was no- 
ticed. 

The elaidin test is sometimes very satisfactory, especially in detecting 
a mixture of a drying and non-drying oil and detecting adulteration 
of olive oil. This test depends upon the fact that olein and oleic acid 
in contact with peroxide of nitrogen yield a crystalline, solid, fatty body 
fusible at 32^ C. to which Boudet has given the name elaidin. The 
nitrous vapors made by the action of nitric acid on copper are passed 
through the oil, or it may be shaken with a fresh solution of mercurous 
nitrate which has the property of retaining nitrous acid. Non-drying 
vegetable oils and most animal fats contain oleic acid. The following oils 
contain a high percentage of olein : olive, almond, rape, arachis (earth- 
nut), castor and the oils from lard and tallow. These oils form with nitro- 
gen peroxide solid elaidin of a white or yellow color which in some cases 
is firm and resonant. The drying oils, such as linseed, hemp seed and 
poppy seed oils do not form solid elaidin with nitrous vapors but remain 
liquid for more than two days and become slightly colored. The 
elaidin test was applied to the adulterated lard oil and to the pure lard oil 
by adding an equal amount of nitric acid (Sp. Gr. 1.40), and some copper 
turnings. The elaidjn produced by the pure oil was more firm and coher- 
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ent than that of the adulterated oil and was of a lighter color ; also the 
nitrous fumes rose more rapidly through the pure oil. One curious fact 
noticed about the adulterated lard oil was, it could not be completely 
isaponifled with caustic soda ; even when the latter was added in excess a 
clear layer of unsaponifled oil remained after several trials. This test 
clearly indicated adulteration, as pure lard oil will completely saponify 
with caustic soda. Prof. Allen has proved that shark liver oil and African 
fish oil resist saponification. He tried to saponify the former oil with 
aqueous potash, with a solution of potash in absolute alchohol, and by 
heating it with solid potash, but it would not completely saponify, this he 
thinks is due to the fact that it contains a body allied to cholesterin, but 
fluid at ordinary temperatures. 

Pure lard oil gives with nitric acid of Sp. Gr. 1.83 a yellow color 
approaching orange. 

The adulterated sample of lard oil with nitric acid of the same strength 
gave a distinct brown color on standing. That portion of the oil which 
resisted saponification with caustic soda was treated with nitric acid, and it 
soon became of a deep coffee brown color, much darker than the above. 

The determination of specific gravity is the most important of the phys- 
ical tests. The .viscosity of an oil is a highly important feature, but in 
order to be of any value in testing much care must be observed ; both oils 
must be brought to the same temperature and kept so while flowing. Both 
the adulterated and the pure lard oil were subjected to this test, they were 
brought to a temperature of 8(P F. and 5 c. c. of each oil was passed 
through a capillary tube. The pure oil required 960 seconds to pass 
through, while the adulterated oil required 1080 seconds. The experi- 
ment was repeated several times with different tubes, but the ratio of the 
times of flowing was constant. Both oils were subjected to a temperature 
of 82^ F. When the pure oil was frozen it was more coherent and firm 
and much lighter in color; the adulterated sample was quite yellow. 
When the adulterated oil slowly became liquid a layer of yellow oil formed 
first, which was quite different in appearance from the other portion and 
was evidently the adulterant. 

While we cannot depend on any single test, the evidence afforded by 
several is often conclusive and satisfactory, and in this case it was acknowl- 
edged afterwards that cotton seed oil was one of the adulterants. 



THE ARUBA LANGUAGE AND THE PAPIAMENTO JARGON. 

By AW, 8, OaUcUt, Washington, D, C. 

(Read btfore the American Philosophical Society, July 18, I884.) 

Aruba is the westernmost isle of the group of islands which extends 
fiom east to west along the northern coast of South America at a short 
distance from the mai4la44. It Hqs nortl^ of tl^e peninsoli^ of Pan^. 
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guaaa, Venezuela and north-east of the entrance to the Gulf of Mara- 
caibo ; it belongs to the dominion of the Dutch in the West Indies, 
which extends over the following islands : Aruba (preferable to the 
orthography: Oruba), Curasao, CuraQilla at the south-eastern cape of 
CuraQao, Bonaire or Buen Aire, and the two Aves or Bird islands. 
Curasao is the largest island of the archipelago and consists of a barren 
rook almost devoid of vegetation ; the capital of the Dutch colony, Wil- 
helmstadt, is built upon its south-western shore. In former times the 
thrifty inhabitants accumulated wealth as the mediators of a lively 
smuggling trade between the Spanish and other colonies of the West 
Indies. Salt is now the staple produce of Cura<;ao with its ^,000 inhabi- 
tants ; as to its size, it is nearly three times larger than Aruba, which has 
200 square kilometres and 5670 inhabitants. 

The explorer Alphonse L. Pinart, from whom the linguistic material 
printed below was obtained, visited the Gurac^ao group in the summer of 
1882. Although the natives of Aruba have since A. D. 1800 abandoned 
their paternal language for the Papiamento Jargon, their exterior ia still 
of a pure Indian type. The Aruban language was probably the same as 
that of Gura<;ao and related to the vernacular of the peninsula of Para- 
guana. From natives far advanced in age Pinart succeeded in obtaining 
a few terms of the Aruban language and of local nomenclature, also six 
sorcerer's formulas, and from the PaplatQento, as spoken at present, he 
secured a limited number of plant and animal names evidently pertaining 
to the extinct Indian dialect ; the number of these may be easily increased 
by future travelers. 

An old Aruba Indian, recently deceased, witnessed at the former Indian 
encampment at Saboneta the inhumation of a native female In one of the 
large conical ollas, her body being doubled up within the vase and the 
head protruding through the orifice. A smaller urn was then placed upon 
the head, bottom up, and the whole covered with earth. Several Aruban 
grottoes and rock-shelters yielded inscriptions and pictographs to the ex- 
plorer, who considers thoir style as related to the pictography of the 
Orinoco and Apure countries. Fragments of pottery, hatchets made of 
shells and stones, are profusedly scattered around the ancient encamp- 
ments of the native Arubans. 

The name of Curar^ao island seems to be the Tupi word coaracy, cnrass^ 
sun, in Guarani quaraqi ; Aruba resembles the name of a shrub which is 
called in French Guyana ; arube. Nicolas Fort y Rold&n, in his Cuba 
iJidigena (Madrid, 1881). p. 125, gives arabo as the name of a plant as 
heard once on the Great Antilles. For Curac^ao compare : Navarrete, Col' 
leccion de los Viages, III, pp. 259. 

Nouns, verbs and sentences, 

adamudu rain 

bam xantu uou to ask for something tq eQ,t 

dapshikki, danshebu sack, poucl\, 
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datie I be gone ! 

kafa devils wicked spirit 

kanla (?kaa1a) thing, object 

kantie baulete ! give me to eat ! 

karebe tpoon 

A:aba dobo;tedan guayete I Bit down ! 

;tida meo I good morning ! 

xomoi pfmntomt hobgoblin 

/nte kontabo ? how do you do t 

totumba, waidanga water-gourd, 

Namee given to Aruban mountains and heiglUs : 

Aiyo, Behika, Cakuroi, Handebirari, Kasinari, Kibaima, Kodeko- 
dektu, Matividiri, Shabururi, Shiribana, Tarabana, Wakubana, Ya- 
barubari, Yamanota. 

Names of Aruban caves : 

Malividiri, Warerukuri, Waririkiri. 

Karnes of Aruban places ("endroits") : 

Aatlkan, Arikurari, Bedui, Bashiribani (?), Cuban, Damari, Hen- 
dieku, Kamakuri, E^ashiunti, Kausheati, Kassibari, Wariruri, Webari, 
Yuditi. 

Names of Aruban trees : 

dabaraida ; hub^a tarabada. 

Na/mes of plants : 

divi^vi fruit qf Sapindus coriaria 
jobo Spondias lutea 
kadushi Ceretu laniginasus 
kipopo Agarieus 
lokiloki Mimosa unguiscata 
makura Abrus preceUorius 
nandu OyHsus catjan 
shimaniko Malpighia glabra 
sumn Oraiera gynandra 
takamahak Bagara oetandra 
tuturatu Robinia puleherrima 
watapana Sapindus eoricma 
yoroyoro Theretia neriflora. 

Names of flsh: 

gioga Diodon atinga 
karma- u Oharacinus cyprinioides 
karkur Ohmiodonfromitus 
puruntsi Serranus variolosus. 



Gatschet.] 302 [jaiy ig, 

Names of birds : 

kinikini Cymindes ilUgeri 
krabete Fulica — ? 
shushubi Orpheus americanus 
warawara Catliartes eurasoica. 

Insects and other animals : • 

dori i?ana (—?) 

guruguru Calandra granaria (a beetle) 

hanahana Formica cephalota 

kimakima Cassiopea frondosa (a rhizopod) 

kumexen Termes fatalis 

lembelembe Oonops sanguisuga (a dipteron) 

mamoDdenga Ichneumon niger 

paluli MytUus edulis 

waltaka lizard. 

Several of these names are formed by duplication of the (dissyllabic) 
radix, a process occurring in many languages to indicate fonnation by 
onomatopoesy, or diminutive nouns, or objects existing in large numbers. 

exorcist's or conjurer's F0RMX7LA8. 

Maledictory formula : ;terebete den kafa magolotchi. 

For frightening children : tue daye dalie' gidio' dimi gurio yatabo. 

Thoo formulas to remove cactuH-spinesfrom the human body : (1) una areya 

rafayete dudrea ebanero abono, caburo copudabo daburi. 

(2) yuni roba rapebo tcbaba na aripebo, duda banabo pebo, home 

daba burvo, dame! bo bakuna, daodao fuda dada. 
Formula to remove fish-hones or other obstructions from the throat : vidie 

pahidie, maranako tubara tchira deburro, hadara karara. 
Formula for hunting the iguana : Sako den komanari manadi watapuna 

f^fa na douere sadii na ditieri. 

• When A. L. Pinart gathered these formulas, he found it impossible to 
obtain any interpretation for the single words. When I remarked to him 
that such formulas of sorcery were often made up of unmeaning sounds 
and words, he scouted the idea, and said these sentences were literal quo- 
tations from the extinct Ariiban tongue. It will be noticed that several 
words in them occur in the lists above : kafa, datie. watapuna (cf. wata- 
pana). In the formula preceding the last one, some rhythm resembling 
assonance is perceptible. 

In making a study of the above lists, I have endeavored to classify the 
lost Aruba language among some of the circumjacent linguistic families. 
But the peculiar selection of the terms, which are very uncommon, the 
paucity and probable disfiguration of them in the mouth of the uneducated 
people have not permitted to find any other but passing analogies with the 
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above. Goajiro, which is spoken from the point of the Goajira peninsula 
down to the Gulf of Darien in yarious dialects, yielded the following : 

Aruba : kafa devU, Goaj. yarf&s, yarfi, yardj&. 

All the other terms which I could compare with €k)ajiro, Guamaco, 
Arawak, Tupi and the extinct male and female Carib dialects of the 
Leeward islands (dialect of Guadeloupe, Diet, of Rev. Raym. Breton, 
1665) differed entirely from Aruba. Hage, the generic term for ant in the 
insular Carib, may be compared with hanahana, Formica cephalota of 
Aruban. 

The Papiamento, 

On account of the peculiar selection and association of their ingredients, 
and the grammatic changes which the terms are undergoing, the jargons 
or medley languages are now being studied by linguists with the interest 
they deserve. The best known jargons of America are the conversational 
Tupi or lengoa gercU, the various negro jargons of Guyana, of the West 
Indies and of Louisiana, the Chinook jargon, etc. The main ingredient 
of Papiamento, which is spoken upon Aruba, Curasao and the rest of this 
island group, is the Spanish language ; then comes Dutch, the language 
of the Netherlandish rulers, and least in frequency are the words of Indian 
origin. 

The character of this medley speech will best appear from extracts taken 
from a "Conversational Guide," published at Curasao, 1876. 

Span, comereianie : comerchanti, ec^ero csgeru, tenedor de librds tened6 
di buqui, dependiente clerc, relojero dreshado di oloshi, pastelero trahad6 di 
pastechi, camec^o matad6 di bestia, tilletero trajad6 di stul, ojelatero 
blequero, vsUro seileraaker, aserrador zagd6 di palu, encuadernador traja- 
66 di buqui, sastre sneire (Germ. Schneider), zapatero zapat6, albanil mesl^, 
Turrero smet, remendador ]apid6, predicador domi, director de entierro for- 
lese, iepuUurero coster, eonsejo del templo kerkerad, pulpito prekstul, comu' 
nion ricibimentu, campanero leid6 di cloc. 

The following objects of natural history are partly rendered by aboriginal 
Indian terms : Span, arbol de uva palu di dreif, arbol de mamon palu di 
quenepa, arbSl de merey palu di cachd ; arhol de guayaba palu di guyaba, 
pqjaro para, yeguamerU mtilamulamuj^, &urr(? machu, burra buricu muj^, 
mono macacu, rata yac&, pulga pruga, lombriz bichi, gol<mdrina souchi, 
harmiga bruminga, cucaracha cacalaca, ganilan guaraguara, poUo ptiitu, 
pa'co calacuna, papagayo lora, ddnpie disinbei (Dutch), pauji pajuis, 
migajas wiriwiri, cante conufes (a fish), zavalo snuc (a fish), arenq^ie en 
$aka pequel^ (Dutch), chimbobo guiamb6, ahuUama pampuna, Uclioza 
papaya, aji (or chile) promente [Span, pimiento], cambur bacoba, guandbana 
sorsaca, pldtano banana, chirimona 6 rin m scopapel, pina anaza, ndraja 
laraja, druelat preimu. 

We add a few conversational sentences : 

Debe ter tarde mesl4 *a lat 

No eipera Usted al 8r, L, f bo no ta 8per& shon L. ? 
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ViauT 9lra UBtiha tt9M9 tei ueita a(roT4 ca A 4 liinL 

BlSr. L. 99tdmitamt ShonL., tanacMt 

JSa idofuera ela vai af6 

BMoM Mm bo ta papia bon 

Lo uUm&ri 9i$mpr€ lo mi stimabu tar ml vfda 

Quiere UtUdjugmr carta f mener qni6 Jang& carta? (manor : w y wJti tr ) 

Mo tengo ganoi d$Jugar ml non tin gnstn d^ Jang4 

JBb canUdo Uktedba^anUf bo a oom6 Jopl t 

Ei hoitanU lijoi ta mach4 alen 

JSitoy attnunpoeo dSbU ainda ml ta an poco aaac 

Ouantoi (gleiias hoi aqui f cuantu miaa Un aqai t 

MiichoB en ti eampo Jopi na canaca. 

The above examples plainly thow tbat thlt Jargon exhibits the same 
processes of lingaisUc deterioration as are commonly iband In medlqr 
langaages of this description. 

Three dialects may be distingaished npon Cnra^ao island (Onlde, p. 48) : 
that of the Dutch Protestants, marked by the peculiar accent of the Hd* 
landers ; the one of the Jews, which comes nearer to the Spanish pnmun-- 
elation ; the third dialect is that of the common people. The term papla* 
mento signifies (ott. eontenatkn and Is derived from paUbrofmentum, ^- 
labra being the Spanish for wtrd, iaXk (flrom icapafioX^)» The verb papM 
means to convene, tpeak. 

At Corsouw a weekly paper of four quarto pages was published from 
1871 to 1875 in this Jargon, which bore the title : CMHeadd, Conrant di 
pueblo. Orden, trabouw, instruccion : — ^Progreso. 

Judging from the titles below transmitted by the kindness of Mr. Pinsrt 
the literature of this isolated form of human speech has been up to the 
present time chiefly of a devotional character : 

Quia para los Espafioles hablar papiamento, y viceversa, para que los 
de Curazao puedan hablar espanol. For N. K. — Curasao, imprenta del 
Comercio, 1876. W^, 86 pages. (The title on the book-cover difien 
slightly from the inside title above.) 

Jubileo di 1875. (Curazao) 1875. 16 p., 12°. 

Historia cortlcoenan for di Bybel. 8* edicion. Curasao, Impr. del Vica- 

riato, 1876. 24^. 4» edicion, 1881. 
Bida i sufrimentoe di nos Senjor Hesu Cristoe. Curaqao, Impr. del Com*, 

1876. 59 pp., 160. 
Canticanan religiosa. 2* edicion. Curazao, 1879. 24^. 
Ciento cuenta corticoe. Boeke di leza pa uso di school. Cnraqao, Impr. 

del Vicariate, 1881. 120. 
Boeki di leza pa uso di skool di dia domingo na Cunu^. Cura^o, 1881. 

240. 
Catccbismo i doctrina cristiana pa uso di Katbolieken d! Curasao. CursQSO, 

Imprenta di Vicariate, 1882. 24^. 
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Rekenboek pa muchanan dl CoraQao. Curazao, 1882. 24°. 

Sagrado coerazon di Uesus 6 meditaciounan pa luoa di jnni consagrar na 

S. coerazon i no bena na honor di es coerazon sagrado. N. L. and N. 

J. 206 pp., 820. 

A treatise on tlie Pnpiamento Jargon was pablished by Emilio Teza in 
the PoliUenico of Milan, Vol. xi, and also separately : 11 dialetto euras- 
9e9e, Pisa, 1863. 80. 

Appendix. 

(From manuscripts transmitted by Mr. Alph. L. Pinart.) 

I. Prayer to the Holy Virgin in the Karibiei dialect (Earibisi tongo) of 
Surinam, 

Odi Maria, 

Jeretion Maria polol^ genade tamoeni romo maloma amoro Eopo papo* 
rijan Kopo papori walijan Santa Maria tamoeni sano seroepa toko wango- 
nlbo poko erOme koman boko alamboe pOmera. Eepobome. 

n. Lard's Prayer in the Cuna language, as spoken on the Pacific slope of 
the Isthmu^ of Panam&. Reproduced in a corrected form from the 
American Antiqtuirian, Vol. v (1883), p. 854. 

Patir nanguini, pcchiqui niptalnega iiperekuichi ; 
penukaguine petakeanguine pebiluleguine ; 
pebalehas pepincheerguin, napkine pagaiopi niptalneguin ; 
maatada nanguin pan epanegun, emigoatguitie ; 
peanalchagogue animalguin, pel anniappigua ; 
peanalchugo pel anayuppigua pelibanguimbi ; 
pel imalistarguin ipeanaalchago, okuja Jesus, 
patir or papa father, nanguini our ; maatuda to-day, pan bread, pe thou, 
igoat give (in emigoatguine), -guine plural suffix. 

ni. Prayer to Christ in the Sambu dialect of Choto, Columbian States. 

Naniuri biaunausi zese guanadi, mune-6 mule Jesu Cristo zese umaquina 
etaupen zese redentor mune-6, maquiniamur umaquiniamur, zanaambul 
nmandu caidebu tand^ caidebu tand6 caidd, zegabur careambur troadena, 
zaum beuatde, latiguai, cauai nambicansi convczainame cumli-i penitencia 
caima majorasnane convesai naninanei. 

Pidele perdon a Dios, digas Scfior mio Jesu Cristo, Dios y hombre, cria- 
dor padre y redentor mio : pesame de. todo corazon de haberte ofendido 
solo por ser quien eses tan digno de ser amado, y tambien me pesa porque 
mo puedas castigar en el infierno, y propongo nunca mas pecar ayudado 
de tu divina gracia, confesarme y cumplir la penitencia que me mande el 
padre coufesor. 

PROC. AMBll. PHILOS. SOC. XXII. 120. 2m. PRINTED MAY 25, 1885. 
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The Philosophic Chammar of American Language as mi forth 
by Wilhelm von Humboldt j with the translation of an unpub^ 
lished memoir by him on the American Verb. By Daniel 0. 
Brinton^ M.D. 

(Bead brfore the Ameriean FkOaeo^^iedt Backtjf, Mmk iO, 188SJ) 

§ 1. Ihtboduotobt. 

The fonndatioDB of the Philosophy of Language were- laid hj 
Wilhelm von Humboldt (b. June SS, 1767, d. April 8, 1885). 
The principles he advocated have frequendy beoi miaander* 
stood, and some of them have been modified, or even contro- 
verted, by more extended research ; but a careftil survey of the 
tendencies of modem thought in this field will show that the 
philosophic scheme of the nature and growth of languages, which 
he set forth, is gradually reasserting its sway, after having been 
neglected and denied through the preponderance of the aoK»lled 
naturalistic school during the last quarter of a century* 

The time seems ripe, therefore, to bring the general principles 
of his philosophy to the knowledge of American scholars, espe- 
cially as applied by himself to the analysis of American lan- 
guages. 

Any one at all acquainted with Humboldt's writings, and the 
literature to which they have given rise, will recognize that this 
is a serious task. I Ifave felt it such, and have prepared myself 
for it not only by a careful perusal of his own published writings, 
but also by a comparison of the conflicting interpretations put 
upon them by Dr. Max Schasler,* Prof. H. Steinthal,t Prof. C. 
J. Adlcr,! and others, as well as by obtaining a copy of an en- 
tirely unpublished memoir by Humboldt on the ^^ American 

* Die Elemenie der PhilosophUchen 8prcLchwi99en*ehf%ft Wilhelm von J7inn6ol<lf*j; 
In aystemaiiMcher Entwicklung dargeetelU und krUieeh erUuiert, TOn Dr. ICaz 

Schtisler, Berlin, 1847. 

t Die Spraehtvistenecha/t Wilhelm von Humboldt's und die HeoeVtehe Thiiomphte, 
von II. SteinthAl, Dr., Berlin, 18-18. The same eminent linguist treats especially 
of IIuniboldt'8 teachings in Qrammntik, Logik und Ptycfioloffie, ihre PrinHpUn 
und ihr VerhaUnies zu einander, pp. 12^1115 (Berlin, 1855) : in bis well-known vol- 
ume Characteriatik der Haupta&chlichHen Typen dea SpraehbetueM, pp. 20-70 (Berltn, 
8G0); in his recent oration Ueber Wilhelm von Humboldt (Berlin, 188S); and elte» 
where. 

J Wilhelm von HumboldVa LinguiaUcal Studies, By C.J. Adler. A.M. (New York, 
18G0). This l8 the only attempt, so far as I know, to present Humboldt's pblloe- 
ophy of language to Kngllsh readers. It is meritorious, but certainly In some 
passages Trof. Adler failed to catch Humboldt's meaning. 
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Terb," a translation of which accompanies this paper. But my 
chief reliance in solving the obscurities of Humboldt's presen- 
tation of his doctrines, has been a close comparison of allied 
passages in his various essays, memoirs and letters. Of these I 
need scarcely say that I have attached the greatest weight to his 
latest and monumental work sometimes referred to as his ^^ In- 
troduction to the Kawi Language/' but whose proper title is 
" On Differences in Linguistic Structure, and their Influence on 
the Mental Development of the Human Race."* . 

I would not have it understood that I am presenting a com- 
plete analysis of Humboldt's linguistic philosophy. This is far 
beyond the scope of the })resent paper. It aims to set forth 
merely enough of his general theories to explain his applications 
of them to the languages of the American race. 

What I have to present can best be characterized as a series of 
notes on Humboldt's writings, indicating their bearing on the 
problems of American philology, introducing his theories to 
students of this branch, and serving as a preface to the hitherto 
unpublished essay by him on the American Verb, to which I 
have referred. 

§ 2. Humboldt's Studies in Amerioan Languages. 

The American languages occupied Humboldt^s attention ear^ 
nestly and for many years. He was first led to their study by 
his brother Alexander, who presented him with the large lin- 
guistic collection he had amassed during his travels in South 
and North America. 

While Prussian Minister in Rome (1802-08), he ransacked the 
library of the Gollegio Romano for rare or unpublished works 
on American tongues ; he obtained from the ex-Jesuit Forneri 
all the information the latter could give about the Yurari, a 
tongue spoken on the Meta river. New Granada ;f and he se- 
cured accurate copies of all the manuscript material on these 

• Ueher die Versehiedenheit des meruchliehen Sprachbauea und ihren EinfluBt avf 
die geiHige Entwickelung des MensehengeschlechU, Prof. Adler translates this: 
"The Structural Differences of Human Speech and their Influence on the Intel- 
lectual Development of the Human Race." The y^ordgeUtige^ {lowever, includes 
emotional as well as intellectual things. 

t Ueber die Versehiedenheit, etc., Bd. vl, s. 271, note. I may say. once for all. 
that my references, unless otherwise stated, are to the edition of Humboldt's 
Geiammelte Werke^ edited by his brother, Berlin. 1841-1852. 



\ 



Brlnton.l 308 / [Mardh », 

idioms left by the diligent collector and linguist, the AbM 
Hervas. 

A few years later, in 1812, we find him writing to his friend 
Barou Alexander von Rennenkampff, then in St. Petersbarg: 
'^ I have selected the American languages as the special sub)^ct 
of my investigations. They have the closest relationship of any 
with the tongues of north-eastern Asia ; and I beg you therefore 
to obtain for me all the dictionaries and grammars of the latter 
which you can."* 

It is probable from this extract that Humboldt was then 
studying these languages from that limited, ethnographic point 
of view, from which he wrote his essay on the Basque tongue, the 
announcement of which appeared, indeed, in that year, 1812, 
although the work itself was not issued until 1821. 

Ten years more of study and reflection taught him a far 
loftier flight. He came to look upon each language as an 
organism, all its parts bearing harmonious relations to each 
other, and standing in a definite connection with the intellectual 
and emotional development of the nation speaking it. Each 
language again bears the relation to language in general that the 
species does to the genus, or the genus to the order, and by 
a comprehensive process of analysis he hoped to arrive at those 
fundamental laws of articulate speech which form the Philosophy 
of Language, and which, as they are also the laws of human 
thought, at a certain point coincide, he believed, with those of 
the Philosophy of History. 

In the completion of this vast scheme, he continued to attach 
the utmost importance to the American languages. His illus- 
trations were constantly drawn from them, and they were ever 
the subject of his earnest studies. He prized them as in certain 
respects the most valuable of all to the philosophic student of 
human speech. 

Thus, in 1826, he announced before the Berlin Academy that 
he was preparing an exhaustive work on the " Organism of 
Language,'^ for which he had selected the American languages 
exclusively, as best suited for this purpose. " The languages of 
a great continent," he writes, " peopled by numerous national!- 

* AitJt Wilhehn von Ifitmbohlt's Ictzten Leben^ahren. Eine MiUheitung hither un- 
bckunnhr lirit/e. Von Tlieodor Distel, p. lU (Leipzig, 1883). 
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ties, probably never subject to foreign influence, offer for this 
branch of linguistic study specially favorable material. There 
are in America as many as thirty little known languages for 
which we have means of study, each of which is like a new 
natural species, besides many others whose data are less ample."* 

In his memoir, read two years later, *^ On the Origin of Gram- 
matical Forms, and their Influence on the Development of 
Ideas," he chose most of his examples from the idioms of the 
New World ;t and the year following, he read the monograph 
on the Verb in American languages, which is printed for thct 
first time with the present essay. 

In a later paper, he announced his special study of this group 
as still in preparation. It was, however, never completed. liis 
earnest desire to reach the fundamental laws of language led 
him first into a long series of investigations into the systems of 
recorded speech, phonetic hieroglyphics and alphabetic writing, 
on which he read memoirs of great acuteness. 

In one of these he again mentions his studies of the American 
tongues, and takes occasion to vindicate them from the current 
charge of being of a low grade in the linguistic scale. ^^ It is 
certainly unjust," he writes, ^Ho call the 4^merican languages 
rude or savage, although their structure is widely difierent Irom 
those perfectly formed. "J 

In 1828, there is a published letter from him making an ap- 
pointment with the Abb^ Thaveneti missionary to the Canadian 
Algonkins, then in Paris, ^^ to enjoy the pleasure of conversing 
with him on his interesting studies of the 4-lgonkin language. "|| 
And a private letter tells us that in 1831 he applied himself with 
new zeal to mastering the intricacies of Mexican grammar.§ 

About 1827, he found it indispensable to subject to a critical 
scrutiny the languages of the great island world of the Pacific 

* Prom his memoir Ueber dot vergleichende SpracfUstudium ia Beziehung ay/ 
die vertehiedenen EpoeTusn der Sprachentwicklung, Bd. Ill, 8. 210. 

t He draws examples from the Carlb, Lule, Tupl, Mbaya, Huasteca, NahuatI, 
Tamanaoa, Ablpone. and Mlxteca; Ueber dcu EnUtehen der grammcUischen I*&r- 
men, und ihren Einflusa au/ die Ideenenlwlcklung, Bd. HI, ss. 209-306. 

X Oeber die Buehsiabertsehri/t und ihren S^utummenhang tnit dem Spraehbau' 
Bd. vl, s. a2tf. 

I Tills letter Is printed In the memoir of Prof. E. Teza, Intorno agli Studi de 
Thavenel sitUa Lingua Algonchina, in the 4.nnaH delle UniversUft toacane, Tomo 
xylll(Plsa,1880). 

§ Compare Prof, A.dler'8 i^ssay, above n^entlon^d, p. U, 
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and Indian oceans. This resulted at last in his selecting the 
Kawi language, a learned idiom of the island of Java, Malayan 
in origin but with marked traces of Hindu influence,as the point of 
departure for his generalizations. His conclusions were set forth 
in the introductory essay above referred to. 

The avowed purpose of this essay was to demonstrate the 
thesis that the diversity of structure in languages is the neces' 
sary condition of the evolution of the human mind.^ 

In the establishment of this thesis he begins with a profound 
analysis of the nature of speech in general, and then proceeds 
to define the reciprocal influences which thought exerts upon it, 
it upon thought. 

Portions of this work are extremely obscure even to those who 
are most familiar with his theories and style. This arises partly 
from the difficulty of the subject ; partly because his anxiety to 
avoid dogmatic statements led him into vagueness of expres- 
sion ; and partly because in some cases he was uncertain of his 
ground. In spite of these blemishes, this essay remains the most 
suggestive work ever written on the philosophy of language. 

§ 3. TuE Final Purpose of the Philosophy of Language. 

Humboldt has been accused of being a metaphysician, and a 
scientific idealist. 

It is true that he believed in an ideal perfection of language, 
to wit: that form of expression which would correspond through- 
out to the highest and clearest thinking. But it is evident from 
this simple statement that he did not expect to find it in any 
known or possible tongue. He distinctly says, that this ideal is 
too hypothetical to be used otherwise than as a stimulus to in- 
veHti<^ation ; but as such it is indispensable to the linguist in the 
pursuit of his loftiest task — the estimate of the efforts of man 
to realize perfection of expression.f 

* ThlN Ih found oxprcsscd nowhere else so clearly as at the beginning of 1 13, 
whrrr ilu' iiiithor writes: " Der Zweck dieser Elnleltung, die Sprachen, In der 
Vt r«chl«Ml«nurtlgkelt Hires Haues, als die nothwendlge Grundlage der Forl- 
lilldiinu d<«s nienKehliehen Gcistes darzustellen, und den wechsel seltl^en Ein- 
llii-i tliM I'llnrn uuf lias Andre zu erOrtern, hat mlch geiiothigt, In die Naturder 
.s|,i Mtlw hImm hanpt einziiirolien." Bd. vi, 8. KHJ. 

I " IH'V iiltM' tier Spraehvollendiing Daseln in derWlrklichkelt zu gewinnen.'* 

r> i)f r tlir V, rsclnrdtnhrit, ss. 10an;l 11. The objection which may be urged that 

a iiiH' philosophy of laniruaue must deal In universals and not conflne Itself to 

in«'ro tlinVMeiitlMtlons (particulars) is neatly met by Dr. Schasler, £>t« ^<.'m«/i/« 

lUr Ftiilosoithisdit'ii Spruchivis.seiischa/t, etc., p. 21, note. 
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There is nothing teleological in his philosophy ; he even de- 
clines to admit that either the historian or the linguist has a 
right to set up a theory of progress or evolution ; the duty ot 
both is confined to deriving the completed meaning from the 
facts before them.^ He merely insists that as the object of lan- 
guage is the expression of thought, certain forms of language 
are better adapted to this than others. What these are, why 
they are so, and how they react on the minds of the nations 
speaking them, are the questions he undertakes to answer, and 
which constitute the subject-matter with which the philosophy 
of language has to do. 

Humboldt taught that in its highest sense this philosophy ot 
language is one with the philosophy of history. The science ot 
language misses its purpose unless it seeks its chief end in ex- 
plaining the intellectual growth of the race.f 

Each separate tongue is ^^ a thought-world in tones " estab- 
lished between the minds of those who speak it and the objec- 
tive world without.^ - Each mirrors in itself the spi:rit of the 
nation to which it belongs. But it has also an earlier and inde- 
pendent origin ; it is the product of the conceptions of antece- 
dent generations, and thus exerts a formative and directive influ- . 
ence on the national mind, an influence, not slight, but more \ 
potent than that which the national mind exerts upon it.|| • 

So also every word has a double character, the one derived 
from its origin, the other from its history. The former is single, 
the latter is manifold.§ 

Were the gigantic task possible to gather from every language 
the full record of every word and the complete explanation of 

* In his remarkable essay ** On the Mission of the Historian/' which Prof. 
Adlerjastly describes as ** scarcely anything more than a preliminary to his 
Ungalstlcal researches," Humboldt writes: "Die Fhilosophie schreibt den Be- 
gebenhelten ein Zlel vor: dies Suchen nach Endursachen, man mag sle auch 
aus dem Weseu des Menschen und der Natur selbst ablelten woilen, stOrt uud 
verfalscht alle frele Ansicht des eigenthiimlichen Wlrkens der Krafte." Ueber 
die Avfgabe des Oesehiehtschreiberat Bd. 1, s. 13. 

t*'Das Studium der verschledenen Sprachen des Erdbodens verfehlt seine 
Bestimmung, wenn es nlcht immer den Oang der geistigen Blldung Im Auge 
beh&lt, und darin snlnen eigentlichen Zweck sucht." Ueber den Zusammenfiang 
der Schri/t mU der Spraehe, Bd. vl, s. 428. 

X *'Elne Qedankenwelt an Tdne geheftet." Ueber die Buchstabemehri/t und ihre 
Ziuammenhang mil dem Sprochbau, Bd. vi, s. 580, 

I This cardinal point in Humboldt's philosophy is very clearly set forth in his 
essay, ** Ueber die Au/gabe des Oeschichtachreibera," Bd. 1, s. 22, and elsewhere. 

i See Ueber die Buchatnbtntchrift^ etc, Bd. vl, s. 530. 



Brinton.] "312 [Marehtt^ 

each grammatical peculiarity, we should have an infallible^ the 
only infallible and exhaustive, picture of human progress. 

§ 4. Historical, Comparative and Philosophic Grammar. 

The Science of Grammar has three branches, which dtfifer more 
in the methods they pursue than in the ends at which they aim. 
These are Historic, Comparative and Philosophic Grammar. 
Historic Grammar occupies itself with tracing the forms of a 
language back in time to their earlier expression, and exhibits 
their development through the archaic specimens of the tongue. 
Comparative Grammar extends this investigation by induding 
in the survey the similar development of a number of dialects 
of the same stock or character, and explains the laws of speech, 
which account for the similarities and diversities observed. 

Both of these, it will be observed, begin with the language and 
its forms, and are confined to these. Philosophic Grammar, on 
the other hand, proceeds from the universal constructive prin- 
ciples of language, from the abstract formulae of grammatical 
relations, and investigates their application in various languages. 
It looks upon articulate speech as the more or less faithful ex- 
pression of certain logical procedures, and analyzes tongues in 
order to exhibit the success, be it greater or less, which attends 
this effort. The grammatical principles with which it deals are 
universals, they exist in all minds, although it often happens 
that they are not portrayed with corresponding clearness in 
language.* 

Philosophic Grammar, therefore, includes in its horizon all 
languages spoken by men; it essays to analyze their inmost 
nature with reference to the laws of thought; it weighs the re- 
lations they bear to the character and destiny of those who 
speak them ; and it ascends to tbe psychological needs and im- 
pulses which first gave them existence. 

It was grammar in this highest sense, it was the study of lan- 

• "Les notions grammaticales resident blen plutdt dann TeRpritde celui qui 
parle que dann le matr>rlel du language." Humboldt, Lettre & M. Abel-RemuatU 
Werkc, IM. vil, s. 896. On the realniK of the three varieties of grammar, see also 
Mr. M. Srhasler, Die Elemente der PhilosophUche-^. Sprachwissenaeha/t^ etc., s. ^ 
3(», and Fricdrlcli MUller, GrnndiiMM der Sprachu'i8senscha/t,liaBd \,»B. ^10 (Wien, 
]^7»»). Schuslor observes tliat a main <»bject in philoKophic grammar l8an invcs- 
tltfatlon of "die Kenetlscli-qiialltativcMi Unterschlede der lledctbelle,'* that Is. of 
tlie fundamental psyobolo^^ical ditTercnces of the parts of speech, a8,\fl|a( (a the 
uillniale dlstincLlon between noun un4a<ijectlve, etc.? 
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guageg for such lofty purposes as these, with which Humboldt 
occupied himself with untiring zeal for the last fifteen years of 
his life, when he had laidjiside the cares of the elevated and 
responsible political positions which he had long filled with dis- 
tinguished credit. 

§ 5. Definition and Psycholoqioal Oeiqin of Lanquage. 

Humboldt remarks that the first hundred pages or so of his 
celebrated ^^ Introduction " are little more than an expansion of 
his definition of language. He gives this definition in its most 
condensed form as lollows: '* Language is the ever-recurring 
effort of the mind to make the articulate sound capable of ex- 
l>ressiog thought."* 

According to this definition, language is not a dead thing, a 
completed product, but it is an ever-living, active function, an 
energy of the soul, which will perish only when intelligence 
itself, in its highest sense, is extinguished. As he expresses it, 
language is not an epyov, but an evepyeta^ It is the proof and the 
product of a mind consciously working to a definite end. 

Hence, in Humboldt's theory the psychological element of 
self-consciousness lies at the root of all linguistic expression. 
No mere physical difference between the lower animals and man 
explains the latter's possession of articulate speech. His self- 
consciousness alone is that trait which has rendered such a pos- 
session possible.f 

The idea of Self necessarily implies the idea of Other. A. 
thought is never separate, never isolated, but ever in relation to 
another thought, suggested by one, leading on to another. 
Hence, Humboldt says: '^ The mind can only be conceived as in 
action, and as actionJ* 

As Prof. Adler, in his comments on Humboldt's philosophy, 

* stein thai does not Uke Humboldt's expression '*to make cnpable *' (rabig za 
macben). He objects that the '* capncity " to express thought Is already in the 
articulate sounds. But what Humboldt wishes to convey is precisely that this 
capacity is only derived from tlie ceaseless, energizing effort of tlie intellect. 
Rteinthal, Die SprachwUsenscha/t WUhelm von HumboUWa^ s. 91, note. The words 
in the original are : '*Die sich ewig wiederholende Arbeit des Oeistes, den arti- 
culirten Laut zum Ausdruck des Qedanken fAhig zu machen." 

t ** Nur die Stilrke des Selbslbewusstseins nOthigt der kOrperlichen Natur die 
scbarfe Theilung und fcste Begrenzung der Laute ab, die wir Artikulati(m nen- 
nen." Ueber da* Vergleichende SpracJistudium in Beziehung an/ die Verschiedenen 
Bpochen der Spraohentwicklung^ Bd. iii, t. 214. 

PBOC. AliEB. PHUiOS. 80C. XXXI. 120. 2N. PRYNTED MAY 22, 1885. 
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admirably obserTea : "Man does not poweM any inoh thing as 
an absolatdy isolated individaallty ; the ^I ' and the ^thoa* are 
the essential complements of each otheri and wouU, In their last 
analysis, be found identioaL"* 

On these two fttndamental conceptions, those of Identiiy and 
Belation, or, as they may be expressed more comotlyi those of 
Being and Action, Hamboldt builds his doctrines conomiiiig fha . 
primitive radicals of langoage and the ftmdamental oategoriea of 
grammar. 

§ 6. PaniTTm Boots and Gbamm ATmiAL Gatioobiul 

The roots of a language are olassilied by Humboldt as either 
objective or subjective^ although he considers thia flur flcom aa 
exhaustive schemcf 

The objective roots are usually descriptive, and indioate aa 
origin firom a process of mental analysis. They bear the Impreas 
of those two attributes which characterise every tfaooght, Beiiig 
and Action. Every complete objective word must express 
two notions. Upon tiiem are founded the fundamental 
matical categories of the SToun aod the Verb ; or to speak more 
accurately, they lead to the distinction of nominal and verbal 
themes. 

The characteristic of the Noun is that it expresses Being; of 
the Verb that it expresses Action. This distinction is far from 
absolute in the word itself; in many languages, especially ia 
Chinese and some American languages, there is in the word no 
discrimination between its verbal and nominal forms ; bat the 
verbal or nominal value of the word is clearly fixed by other 

means.l 

Another class of objective root-words are the ac^eotive words, 
or Determinatives. They are a later accession to the list, and by 
their addition bring the three chief grammatical categories, the 
Noun, the Verb and the Adjective, into correlation with the 
three logical categories of Substance, Action and Quality. 

* Ubi KuprA, p» 17. Compare Humboldt*! words, ** Im lob aber 1st voa ••Ibat 
audi dnH I)u Refceben.'* Ueber die Ver^^hiedenheit, etc., Bd. ▼!, a. 115. 

t Ufber (fi> VerKfiicdenheit^ etc., Bd. vl, s. 116; and compare Dr. 8oiiaa1«i'a dia> 
cuKMioii of thin subject (which Is one of the best parts of his book), DU 
dvr Phil. Sprachwissenaehaft^ etc., ss. 202-M. 

t KxprcHscd In detail by Humboldt In his LeUrtkM^ AfteUSsmutattwria 
det forme* fframmaiieulet, etc., Bd. vil, ss. 8U0-S08. 
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By the subjective roots, Humboldt meant the personal pro- 
nouns. To these he attributed great importance in the develop- 
ment of language, and especially of American languages. They 
carry with them the mark of sharp individuality, and express in 
its highest reality the notion of Being. 

It is not easy to understand Humboldt's theory of the evolu- 
tion of the personal pronouns. In his various essays he seems 
to offer conflicting statements, in one of his later papers, he 
argues that the origin of such subjective nominals is often, per- 
haps generally, locative. By comparing the personal pronouns 
with the adverbs of place in a series of languages, he showed that 
their demonstrative antedated their personal meaning.'*' With 
regard to their relative development, ho says, in his celebrated 
" Introduction ": 

'^ The first person expresses the individuality of the speaker, 
who is in immediate contact with external nature, and must dis- 
tinguish himself from it in his speech. But in the ^ 1 ' the 
' Thou ' is assumed ; and from the antithesis thus formed is 
developed the third person.^f 

But in his ^' Notice of the Japanese Grammar of Father Oyan- 
guren," published in 1826, he points out that infants begin by 
speaking of themselves in the third person, showing that this 
comes first in the order of knowledge. It is followed by the 
second person, which separates one object from others; but as 
it does so by putting it in conscious antithesis to the speaker, it 
finally develops the '* I."J 

The latter is unquestionably the correct statement so far as 
the history of language is concerned and the progress of knowl- 
edge. I can know myself only through knowing others. 

The explanation which reconciles these theories is that*the one 
refers to the order of thought, or logical precedence, the other 
to the order of expression. Professor Ferrier, in his '^ Institutes 
of Metaphysics," has established with much acuteness the thesis 
that, ^' What is first in the order of nature is last in the order of 
knowledge," and this is an instance of that philosophical prin- 
ciple. 

* Ueber die VerwandtKhaft der OrUadverbia mit dem Pronomen in einiffen 
Spraehen, In the Abfiandlungen der hUt.-phil, Otasse der Berliner 4kad, der Wi0*' 
1829 

t Ueber die Versehiedenlu it, etc,, Bd. vi, 8. 115. 

t OeMommelie Werke, Bd. vll, ss. 392-C. 
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§ 1. Formal and Mat£rial Elements of Lanquaoe. 

A fundamental distinction in philosophic grammar is that 
which divides the form%l from the material element of speech. 
This division arises from the original double nature of each 
radical, as expressing both Being and Action. 

On the oae hand, Action involves Relation; it assumes an 
object and a subject, an agent, a direction of effort, a result of 
effort ; usually also limitations of effort, time and space, and 
qualifications as to the manner of the effort. In other words, 
Action is capable of increase or decrease both in extension and 
intension. 

On the other hand. Being is a conception of fixed conditions, 
and is capable of few or no modifications. 

The/orw^Z elements of a language are those which express 
Action, or the relation of the ideas ; they make up the affixes of 
conjugations and declensions, the inflections of words; they in- 
dicate the' parts of speech, the so-called ^^ grammatical catego- 
ries," found in developed tongues. The material elements are 
the roots or stems expressing the naked ideas, the conceptions 
of existence apart from relation. 

Using the terras in this sense, Ilumboldt presents the follow- 
ing terse formula, as his definition of Infiection : " Inflection is 
th& expj\>ssion of the category in contrast to the definition of the 
idca.''^'^^ Nothing could be more definitive and lucid than this 
concise phrase. 

Tiie inflectional or formal elements of language are usually 
derived from words expressing accessory ideas. Generally, they 
are worn down to single letters or a single syllable, and they 
usually jnay be traced back to auxiliary verbs and pronouns. 

Often various accessories are found which are not required by 
the main proposition. This is a common fault in the narratives 
of ignorant men and in languages and dialects of a lower grade. 
It is seen in the multiplication of auxiliaries and qualifying 
I)articles observed in many American languages, where a vast 

*■ His oxplanalion of Inflection is most fully ^iven In bis Introductory Kssaj'. 
Vrhrr die Vrrschiedfuhrit, clc, ^11, (TCMftmineftr Wcr/cc, s. 121. 8qq. A sharp, bat 
friendly criticism of this central point of his lintj;uisti« philosophy muy be 
foinitl in St <'intli;»l, th'irdktcriaa/: dcr Jfdupt.siirhlichsh'n Typen des Sprachbones, 
ss. ".s-dl. JlLjrnl)<)liU certainly appears not only obsoure jn parts but cootra- 
dietory. 
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Dumber of needless accessories are brought into every sen- 
tence. 

The nature of the relations expressed by inflections may be 
manifold, and it is one of the tasks of philosophic grammar to 
analyze and classify them with reference to the direction of 
mental action they imply. 

It is evident that where these relations are varied and numer- 
ous, the language gains greatly in picturesqueness and force, and 
thus reacts with a more stimulating effect on the mind. 

§ 8. The Development of Lanquages. 

Humboldt believed that in this respect languages could be 
divided into three classes, each representing a stage in progres- 
sive development. 

In the first and lowest stage all the elements are material and 
significant, and there are no true formal parts of speech. 

Next above this is where the elements of relation lose their 
independent significance lohere so used, but retain it elsewhere. 
The words are not yet fixed in grammatical categories. There is 
no distinction between verbs and nouns except in use. The plural 
conveys the idea of many, but the singular not strictly that of unity. 

Highest of all is that condition of language where every word 
is subject to grammatical law and shows by its form what cate- 
gory it comes under ; and where the relational or formal elements 
convey no hint of anything but this relation. Here, only, does 
language attain to that specialization of parts where each ele- 
ment subserves its own purpose and no other, and here only does 
it correspond with clear and connected thinking. 

These expressions, however, must not be understood in a 
genetic sense, as if historically one linguistic class had preceded 
the other, and led up to it. Humboldt entertained no such view. 
He distinctly repudiated it. He did not believe in the evolution 
of languages. The differences of these classes are far more 
radical than that of sounds and signs ; they reach down to the 
fundamental notions of things. His teaching was that a lan- 
guage without a passive voice, or without a grammatical gender 
can never acquire one, and consequently it can never perfectly 
express the conceptions corresponding to these features.* 

* See these teachings clearly Ket forth In his Essay, Uebei' dan vergldehende 
^praehHudium in Beziehung nn/ die verschiedenen Epochen der Sprcuihentwick- 
Umg, Werket Bd. Ill, especially, s. 255 and s. 202. 
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In defining and appraising these inherent and inalienable 
qualities of languages lies the highest eiid and aim of linguistic 
science. This is its true philosophic character, its mission which 
lifts it above the mere collecting of words and formulating of 
rules. 

If the higher languages did not develop from the lower, how 
did they arise f Humboldt answered this. question fairly, so far 
as he was concerned. He said, he did not know. Individoals 
vary exceedingly in their talent for language, and so do nations. 
He was willing to call it an innate creative genius which en- 
dowed our Aryan forefathers with a richly inflected speech ; but 
it was so contrary to the results of bis prolonged and profound 
study of languages to believe, for instance, that a tongue like the 
Sanscrit could ever be developed from one like the Chinese, that 
he frankly said that he wouldf rather accept at once the doctrine 
of those who attribute the diflferent idioms of men to an imme- 
diate revelation from God.* 

He fully recognized, however, a progress, an organic growth, 
in human speech, and he expressly names this as a special branch 
of linguistic investigation.f He lays down that this growth 
may be from two sources, one the cultivation of a tongue within 
the nation by enriching its vocabulary, separating and classify- 
ing its elements, fixing its expressions, and thus adapting it to 
wider uses ; the second, by forcible amalgamation with another 
tongue. 

The latter exerts alwa3'8 a more profound and often a more ben- 
eficial influence. The organism of both tongues may be de- 
stroyed, but the dissolvent force is also an organic and vital one, 
and from the ruins of both constructs a speech of grander plans 
and with wider views. '* The seemingly aimless and confused 
interminglings of primitive tribes sowed the seed for the flowers 
of speech and song which flourished in centuries long posterior." 

The immediate causes of the improvement of a language 
through forcible admixture with another, are : that it is obliged to 
drop Jill unneccessary accessory elements in a proposition; that 
the relations of ideas must be expressed b}' conventional and not 
signiflcaut syllables ; and that the limitations of thought imposed 

* Tho eloquent and exiraonllnnry nassnge In wlilcli these opinions are ex- 
prrssed is in his Lettre H M. Abel- Revui sat, Ucsammclle H erA«, Bd. vil, S8. 336-7. 
t (Jesamyncllc Werkcy Bd. ill, ss. 218,257. 
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by the genius of the language are violently broken down, and 
the mind is thus given wider play for its faculties. 

Such influences, however, do not act in accordance with fixed 
laws of growth. There are no such laws, which are of universal 
application. The development of the Mongolian or Aryan 
tongues is not at all that of the American. The goal is one and 
the same, but the paths to it are infiaite. For this reason each 
group or class of languages must be studied by itself, and its 
own peculiar developmental laws be ascertained by searching its 
history.* 

With reference to the growth of American languages, it was 
Humboldt's view that they manifest the utmost refractoriness 
both to external influence and to internal modiflcations. They 
reveal a marvellous tenacity of traditional words and forms, not 
only in dialects, but even in particular classes of the community, 
men having different expressions from women, the old from the 
young, the higher from the lower classes. These are maintained 
with scrupulous exactitude tkrough generations, and except by 
the introduction of words, three centuries of daily commingling 
with the white race, have not at all altered the grammar and 
scarcely the phonetics of many of their languages. 

Nor is this referable to the contrast between an Aryan and an 
American language. The same immiscibility is shown between 
themselves. " Even where many radically different languages 
are located closely together, as in Mexico, I have not found a 
single example where one exercised a constructive or formative 
influence on the other. But it is by the encpunter of great and 
contrasted differences that languages gain strength, riches, and 
completeness. Only thus are the perceptive powers, the imagina- 
tion and the feelings impelled to enrich and extend the means of 
expression, which, if left to the labors of the understanding 
alone, are liable to be but meagre and arid."f 

§9. Internal Form of Languages. 

Besides the grammatical form of a languas^e, Humboldt recog- 
nized another which he called its internal form. This is that 

•This reasoning Is developed In the essay, Ueber das Vergleichende 8prach- 
gtudium, etc., Oesammette Werke, Bd. Ill, 88. 211-368; and see Ibid, s. 270. 

t See the essay Ueber die Huchntabervichri/t und ihren Zusammenhang mit dem 
Spraehbau, Gea. Weike, Bd. vl, M. 651-2. 
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subtle something not expressed in wordSy which eroi more <hs& 
the formal parts of speech, reveals the linguistic genina of a na- 
tion. It may be defined as the impression which the lasgoage 
bears of the clearness of the conceptions of those speakfng % 
and of their native gift of speech. He illostrates it hy tMtane- 
ing the absence of a developed mode in Sansorit| and maintains 
that in the creators of that tongue the conception of modalltj 
was never truly ftlt and distinguished ftom tense. In this re* 
speot its inner form was greatly inferior to the Oredc, in the 
mind of which nation the ideally perfect ccmstruction of the verb 
unfolded itself with far more clearness. 

The study of this inner form of a language bdongs to the 
highest realm of linguistic investigation, and is that which throws 
the most light on the national character and oapaoities.* 

§ 10. Cbitxria Of Bank in Lakquagis. 

Humboldt's one criterion of a language was* its tendency to 
quicken and gtimulaie mental action* He maintained that this is 
secured Just in proportion as the grammatical structure ihvors 
dear definition of the individual idea apart from its relations, in 
other words, as it separates the material from the inflectional 
elements of speech. Clear thinking, he argued, means progres- 
sive thinking. Therefore he assigned a lower position both to 
those tongues which inseparably connect the idea with its rela- 
tions, as the American languages, and to those which, like the 
Chinese and in a less degree the modern English, have scarcely 
any formal elements at all, but depend upon the posiUon of 
words (placement) to signify their relations. 

But he greatly modified this unfavorable judgment by several 
extenuating considerations. 

Thus he warns us that it is of importance to recognize fully 
'^ that grammatical principles dwell rather in the mind of the 
speaker than in the material and mechanism of his language."! 

This led him to establish a distinction between explicit gram- 
mar, where the relations are fiilly expressed in speech, and tm- 

• On this subtle point, which hns been by no meanii the least dlfllcolt to bit 
commentatoni, see Humboldt's Introduction Ueber die VerteMetUnheii, eta, 
Gcs. Werke, Bd. vl, ss. 45-6, 92-5. 251-5, by a careful comparlsoa of which pas- 
sages his real intent will become apparent. 

t Letlrc d M, AbelRnmusat, Gea, Werke, Bd. vii, a. 396. 
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plicit grammar, where they are wholly or in part left to be 
understood by the mind. 

He expressly and repeatedly states that an intelligent thinker, 
trained in the grammatical distinctions of a higher language, 
can express any thought he has in the grammar of any other 
tongue which he masters, no matter how rude it is. This adap- 
tability lies in the nature of speech in general. A language is 
an instrument, the use of which depends entirely on the skill of 
him who handles it. It is doubtful whether such imported forms 
and thoughts appeal in any direct sense to those who are 
native to the tongue. But the fact remains that the forms of the 
most barbarous languages are such that they may be developed 
to admit the expression of any kind of idea. 

But the meaning of this must not be misconstrued. If lan- 
guages were merely dead instruments which we use to work 
with, then one would be as good as another to him who had 
learned it. But this is not the case. Speech is a living, physio* 
logical function, and, like any other function, is most invigorating 
and vitalizing when it works in the utmost harmony with the 
other functions. Its special relationship is to that brain-action 
which we call thinking ; and entire harmony between the two is 
only present when the form, structure and sounds of S})eech cor- 
respond accurately to the logical procedure of thought. This . 
he considered " an undeniable fact." 

The measure of the excellence of a language, therefore, is the 
clearness, deQniteness and energy of the ideas which it awakes 
in the nation. Does it inspire and incite their mind ? Has it 
positive and clear tones, and do these define sharply the ideas 
they represent, without needless accessories ? Does its structure 
present the leading elements of the proposition in their sim- 
plicity, and permit the secondary elements to be grouped around 
them in subordinate positions, with a correct sense of linguistic 
perspective ? The answers to these queries decide its position 
in the hierarchy of tongues.* 

• "Nicht was In einer Bprnche auRgedraokt zu werden vermig, sondern dag, 
-woza ale aus eigner, innerer Kraft anTeuert utid begeistert, entscheidet ttber 
Ihre VorzOge Oder Mangel.*' Ueber tlaa EnUtehen der OrammatUchen Formen, 
etc, TFerAe, Bd. iii, 8.272. Compare with this the expression in his celebrated 
EifUeitung: ''Die Sprache ist daa bildendo Organ des Gedanken," Werket Bd. 
vi, 8.61. A perfected lanj^uage will "atlseitig und harmonlsch durch slch 
selbst auf den Gefst einwirken." Ibid, s. 311, 

PROC. AMEB. PHIL08. SOC. XXII. 120. 20. PRINTED HAY 22, 1885. 
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As its capacity for expression is no criterion of a langnafe, 
still less is the abandaaoe or regnlarity. of its forms. For this 
very moltiplicity, this excessive saperAai^, is a burden and a 
diawbaok, and obscures the integration of the thought by attaob- 
ing to it a quantity of needless qualiftcattons. ThuS| in the Iidp 
guage of the Abipones, the pronoun is dCSteent as the penKm 
iipoken of is conceived as present, absent, sitting, iralkiqg, ^J^Vf 
or running,^aU quite unnecessary specifications.* 

In some languages much appears as form which, on oloasf 
scrutiny, is nothing of the kind. 

This misunderstanding has reigned almost nniyersally In the 
treatment of American tongues. The grammars which have 
been written upon them proceed generally on the prinolplea of 
Latin, and apply a series of grammatical names to the forms 
explained, entirely inappropriate to them and misleading. Our 
first duty in taking up such a grammar as, for instance, that of 
an American language, is to dismiss the whole of the arrange- 
ment of the *^ parts of speech," and j by an analysis of words and 
phrases, to ascertain by what arrangement of elements they ex- 
press logical, significant relation8.t 

For example, in the Carib tongue, the grammars give aveiri- 
daco as the second person singular, subjunctive imperfect, ^ if 
thou wert." Analyze this, and we discover that a is the posses- 
sive pronoun " thy ;" veiri is ".to be " or " being " (in a place) ; 
and daco is a particle of definite time. Hence, the literal ren- 
dering is " on the day of thy l)eing." The so-called imperfect 
subjunctive turns out to be a verbal noun with a preposition. In 
many American languages the hypothetical supposition ex- 
pressed in the Latin subjunctive is indicated by the same cir^ 
cumlocution. 

Again, the infinitive, in its classical sense, is unlmown in most, 
probably in all, American languages. In the Tupi of Braail and 
frequently elsewhere it is simply a noun ; caru is both ^' to eat " 

* Ueber d t» Eix*9teh«n der grammcUUcheti Jbrtnen/' etc., WerkCt Bd. HI, s. 283. 

t Speaking of such "imperfect" langruosres, he gives the following wIm saf- 
gcAtlon for their study : ** Ihr eInfUches GehelmniM, welches den Weg anielfft, 
auf welchem man sle, mit gAnzlicher Vergessenhelt unserer Qrammallk, f mmer 
zuorst zu entrAthHeln versuchen musn, inu das In slch Bedeutende unmittelbar 
un einnndor zu roihen *' Ueber das Vergleichende Sprtiefis'udiumt^Us., Werke, Bd. 
ill, R. 2.>): and for a practical Illustration of his method, see the ^nmy, Uebfr 
das EaUtchen der grammalischen Formen^ etc., Bd. ill. s. 274. 
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and " food ;*' che cam aupola, " I wish to eat," literally " my 
food I wish." 

In the Mexican, the infinitive is incorporated in the yerb as an 
accusative, and the verb is put in the future of the person 
spoken of. 

Many writers continue to maintain that a criterion of rank of 
a language is its lexicographical richness— the number of words 
it possesses. Even very recently, Prof. Max Miiller has applied 
such a test to American languages, and, finding that one of the 
Fuegian dialects is reported to have nearly thirty thousand 
words, he maintains that this is a proof that these savages are a 
degenerate remnant of some much more highly developed ances- 
try. Founding his opinion largely on similar facts, Alexander 
von Humboldi applied the expression to the American nations 
that they are ^' des debris ^chapp^s a un naufrage commun." 

Such, however, was not the opinion of his brother Wilbelm 
He sounded the depths of linguistic philosophy far more deeply 
than to accept mere abundance of words as proof of richness in 
a language. Many savage languages have twenty words signi- 
fying to eat particular things, but no word meaning '^ to eat " in 
general ; the Eskimo language has difierent words for fishing for 
each kind of fish, but no word 'Ho fish," in a general sense. 
Such apparent richness is, in fact, actual poverty. 

Humboldt taught that the quality, not merely the quantity, of 
words was the decisive measure of verbal wealth. Such quality 
depends on the relations of concrete words, on the one hand, to 
the primitive objective perceptions at their root, and, on the 
other, to the abstract general ideas of which they are particular 
representatives; and besides this, on the relations which the 
spoken word, the articulate sound, bears to the philosophic laws 
of the formation of language in general.'*' 

In his letter to Abel-Remusat he discusses the theory that the 
American languages point to a once higher condition of civilize- 
tion, and are the corrupted idioms of deteriorated races. He de- 
nies that there is linguistic evidence of any such theory. These 

* His teach tngs on this point, of which I give the barest outline, are developed 
In sections 12 and 13 of his Introduction, Ueber die Verschiedenheif, etc Stein- 
thal*s critical remarks on these sections (in his Cfiarakterislik der haupt. Typen 
deM Sprachbauea) seem to me unsatisfactory, and he even does not appear to 
grasp the chain of Humboldt's reasoning. 
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languages, he says, possess a remarkable regularity of structure, 
and very few anomalies. Their grammar does not present any 
visible traces of corrupting intermixtures.* 

In a later work he returns to the subject when speaking of the 
Lenape (Algonkin Delaware) dialect, and asks whether the rich 
imaginative power, of which it bears the evident impress, does 
not point to some youthful, supple and vigorous era in the life 
of language in general ?f But he leaves the question unan- 
swered. 

§ 11. Classification of Lanouaoes. 

The lower unit of language is the Word ; the higher is the 
Sentence. The plans on which languages combine words into 
sentences are a basic character of tbeir structure, and divide 
them into classes as distinct and as decisive of their future, as 
those of vertebrate and invertebrate animals in natural history. 

These plans are four in number : 

1. By Isolation. 

The words are placed in juxtaposition, without change. Their 
relations are expressed by their location only (placement). The 
typical example of this is the Chinese. 

2. By Agglutination. 

The sentence is formed by suffixing to the word expressive of 
the main idea a number of others, more or less altered, express- 
ing the relations. Examples of this are the Eskimo of North 
America, and the Northern Asiatic dialects. 

3. By Incorporation. 

The leading word of the sentence is divided and the accessory 
words either included in it or attached to it with abbreviated 
forms, so that the whole sentence assumes the form and sound of 
one word. 

4. By Inflection. 

Each word of the sentence indicates by its own form the char- 
acter and relation to the main proposition of the idea it repre- 
sents. Sanscrit, Greek and Latin are familiar examples of in- 
flected tongues. 

* [jftfre a M. Ahrl-Rrmii'ifit. Wnkr. Bd. vll, ss. a.>S-4. 

t Cfhc'- die Verschirdcnhvif, etc., Sec. 'ii, Werke, HU. vl, p. 329. 
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It is possible to suppose that all four of these forms were de- 
veloped from some primitive condition of utterance unknown to 
us, just as naturalists believe that all organic species were devel- 
oped out of a homogeneous protoplasmic mass ; but it is as hard 
to see how any one of them in its present form could pass over 
into another, as to understand how a radiate could change into a 
moUusk. 

§ 12. Nature of Incorporation. 

Of the four plans mentioned, Incorporation is that character- 
istic of, though not confined to, American tongues. 

It may appear in a higher or a lower grade, but its intention 
is everywhere the effort to convey in one word the whole propo- 
sition. The Verb, as that part of speech which especially con- 
veys the synthetic action of the mental operation, is that which is 
selected as the stem of this word-sentence ; all the other parts are 
subordinate accessories, devoid of syntactic value. 

The higher grade of incorporation includes both subject, ob- 
ject and verb in one word, and if for any reason the object is not 
included, the scheme of the sentence is still maintained in the 
verb, and the object is placed outside, as in apposition, without 
case ending, and under a form different from its original and sim- 
ple on^. 

This will readily be understood from the following examples 
from the Mexican language. 

The sentence ni-naca-qua^ is one word and means ** I, flesh, 
eat." If it is desired to express the object independently, the 
expression becomes ni-c-qua-in-nacatl^ "I it eat, the flesh.*' The 
termination tl does not belong to the root of tlie noun, but is 
added to show that it is in an external, and, as it were, unnatural 
position. Both the direct and remote object can thus be incor- 
porated, and if they are not, but separately appended, the scheme 
of the sentence is still preserved ; as ni-te-tla-maca, literally, " I, 
something, to somebody, give." How closely these accessories 
are incorporated is illustrated by the fact that the tense aug- 
ments are not added to the stem, but to the whole word ; o-ni-C'te- 
maca-e, " I have given it to somebody ; " when the o is the prefix 
of the perfect. 

In these languages, every element in the sentence, which is not 
incorporated in the verb, has, in fact, no 83'ntax at all. The 
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verbal exhaustB all the formal portion of the language. The rebp 
tions of the other words are intimated by their poeition. Thus 
ni-Uaffotlaz-neguia, I wished to love, is literally ' I, I shftU love, 
I wished." TtaqoOaz^ is the first person singular of the ftatare, 
ni-nequia^ I wished, which is divided, and the fatnie form in-: 
serted. The same expression may stand thus : niro-misquiaMag^ 
tlazy where the c is an intercalated relative prononni and tho lit- 
eral rendering is, " I it wished) I Bhall love.** 

In the Lnle language the construction with an infinitive is sim- 
ply that the two verbs follow each other in the same person, as 
caic tucueCf '^ I am accustomed to eat," literallyi ^ I am aoustomed, 
I eat." 

None of these devices fuIlQls all the uses of the infinitive, and 
hence they are all inferior to it. 

In languages which lack formal elements, the deficiency must 
be supplied by the mind. Words are merely placed in Juxtaposi- 
tion, and their relationship guessed at Thus, whoi a language 
constructs its cases merely by prefixing prepositions to the unal- 
tered noun, there is no grammatical form ; in the Mfaaya lan- 
guage e-tiboa is translated ^* through me,*' but it is reidly ** I, 
through ; " Vemani^ is rendered '^ he wishes," but it is strictly 
" he, wish." 

In such languages the same collocation of words often corres- 
ponds to quite different meanings, as the precise relation of the 
thoughts is not defined by any formal elements. This is well 
illustrated in the Tupi tongue. The word uba is '' father ;" with 
the pronoun of the third person preOxed it is tuba^ literally ^^ he, 
father." This may mean either ^^ his father," or "he is a father," 
or *^ he has a father," Just as the sense of the rest of the sen- 
tence requires. 

Certainlj' a language which thus leaves confounded together 
ideas so distinct as these, is inferior to one which discriminates 
them ; and this is why the formal elements of a tongue are so 
important to intellectual growth. The Tupis may be an ener- 
getic and skillful people, but with their language they can never 
take a position as masters in the realm of ideas. 

The absence of the passive in most, if not all, American 
tongues is supplied by similar inadequate collocations of words. 
In Uuasteca, for example, 7iana tanin tahjaly is translated ^I 
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am treated by him ;" actually it is, ** I, me, treats he." This is 
not a passive, but simply the idea of the Ego connected with the 
idea of another acting upon it. 

This is vastly below the level of inflected speech ; for it can- 
not be too strenuously maintained that the grammatical relations 
of spoken language are the more perfect and favorable to intel- 
lectual growth, the more closely they correspond to the logical 
relations of thought. 

Sometimes what appears as inflection turns out on examina- 
tion to be merely adjunction. Thus in the Mbaya tongue there 
are such verbal forms as daladi^ thou wilt throw, nilahuite^ he 
has spun, when the d is the sign of the future, and the n of the 
perfect. These look like inflections ; but in fact rZ, is simply a 
relic of quide^ hereafter, later, and n stands in the same relation 
to quine, which means " and also." 

To become true formal elements, all such adjuncts must have 
completely lost their independent signiflcatlon ; because if they 
retain it, their material content requires qualification and rela- 
tion just as any other stem word. 

A few American languages may have reached this stage. In 
the Mexican there are the terminals ya or a in the imperfect, 
the augment o in the preterit, and others in the future. In the 
Tamanacathe present ends in a, the preterit in e, the future in c 
^^ There is nothing in cither of these tongues to show that these 
tense signs have independent meaning, and therefore there is no 
reason why they should not be classed with those of the Greek 
and Sanscrit as true inflectional elements."'*' 

§ 13. Psychological OaioiN or Incorporation. 

This Incorporative plan, which may be considered as distinc- 
tive of the American stock of languages, is explained in its psycho- 
logical origin by Humboldt, as the result of an exaltation of 
the imaginative over the intellectual elements of mind. By this 
method, the linguistic faculty strives to present to the under- 
standing the whole thought in the most compact form possible, 
thus to facilitate its comprehension ; and this it does, because a 

* " Der Mezlkanlsohen kann man am Verbum, in welchem die Zeiten durch 
elnzelne Endbuchstaben und zum Theil offenbarsymbollscb bezcichnet wer- 
den, Flexlonen und ein gewisses Streben nach Sanskrltiscber Worteinheit 
nlcbt abgprechen.*' Ueber die VerMchiedenTieit, etc., Werke^ Bd. vi, 8. 176. 



Brinton] ^28 [March 20, 

thought presented in one word is more vivid and stimulating to 
the imagination, more individual and picturesque, than when 
narrated in a number of words.* 

But the mistake must not be made of supposing that Incor- 
poration is a creative act of the language-sense, or that its pro- 
ducts, the compounds that it builds, are real words. Humboldt 
was careful to impress this distinction, and calls such incorpo- 
rated compounds examples of collocation (Zusammensetzung), 
not of synthesis (Zusammenfassung). On this ground, be 
doubted, and with justice, the assertion of Duponceau, that the 
long words of the Lenape (Delaware) dialect are formed by an 
arbitrary selection of the phonetic parts of a number of words, 
without reference to the radical syllables.f * He insisted, as is 
really the case, that in all instances the significant syllable or 
syllables are retained. 

§ 14. Effect of Inoobpobation on Compound Sentences. 

As has been seen, the theory of Incorporation is to express the 
whole proposition, as nearly as possible, in one word ; and what 
part of it cannot be thus expressed, is left without any syntax 
whatever. Not only does this apply to individual words in a 
sentence, but it extends to the various clauses of a compound 
sentence, such as in Aryan languages show their relation to the 
leading clauses by means of prepositions, conjunctions and rela- 
tive pronouns. 

When the methods are analyzed by which the major and 
minor clauses are assigned their respective values in these 
tongues, it is very plain what difficulties of expression the sys- 
tem of Incorporation involves. Few of them have any true 
connecting word of either of the three classes above mentioned. 
They dei)end on scarcely veiled material words, simply placed 
in juxtaposition. 

It is i)robable that the prepositions and conjunctions of all 

*'• Duller 1st tlas Eln«schllossen in Kin Wort nichr Siche der Einbilclungr*' 
knift, illc Trennunjr ine!»r die clos Vcrstandes." Uebef die Vertehied^iheit, etc- ♦ 
fi.:]'2'. (oiiiparcmlso, s. 82Gnii(l IGtr Stoiiithnl points out the dlsad van tagen c» ^ 
tlio Incorporallve plan and puis it lower than tho isolatint^ pystem of th ^^ 
Chinese; but falls to recognize its many and striKing advantages. Seehlsr*^"- 
inarks. " Ueher das Weson und Werth der KinverlelbuDgsmetbode," in LLaa 
Charaklcristih' der hnupt. Typen des SprwhbaHen^ s. 214. 

t Utbcr die Vcrschiedcnheil , etc., in WerKe, Bd. vi, ss. 323 sqq. 
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languages were at first significant words, and the degree to 
which they have lost their primary significations and have be- 
come purely formal elements expressing relation, is one of the 
measures of the grammatical evolution of a tongue. In most 
American idioms their origin from substantives is readily recog- 
nizable. Frequently these substantives refer to parts of the 
body, and this, in passing, suggests the antiquity of this class of 
words and their value in comparison. 

In Maya tan means in, toward, among ; but it is also the breast 
or front of the body. The Mexican has three classes of prepo- 
sitions — the first, whose origin from a substantive cannot be de- 
tected ; the second, where an unknown and a known element are 
combined ; the third, where the substantive is perfectly clear: 
An example of the last mentioned is itic, in, compounded of ite, 
belly, and the locative particle c; the phrase ilhuicatl itiCj in 
heaven, is literally "in the belly of heaven." Precisely the 
same is the Gakchiquel pamcah, literally, " belly, heaven "^in 
heaven. In Mexican, notepotzco is " behind me," literally, " my 
back, at;" this corresponds again to the Gakchiquel chuih, he- 
hind me, from chi^ at, u, my, vih, shoulder-blades. The Mixteca 
prepositions present the crude nature of their origin without 
disguise, chisi huahi^ belly, house — that is, in front of the house ; 
sata kuahij back, house — behind the house. 

The conjunctions are equally transparent. "And " in Maya is 
yelelj in Mexican ihuan. One would suppose that such an indis- 
pensable connective would long since have been worn down to 
an insoluble entity. On the contrary, both these words retain 
their perfect material meaning. Yetel is a compound of y, 
his, etj companion, and el, the definite termination of nouns. 
Ihuan is the possessive, t, and huan, associate, companion, used 
also as a termination to form a certain class of plurals. 

The deficiency in true conjunctions and relative pronouns is 
met in many American languages by a reversal of the plan of 
expression with us. The relative clause becomes the principal 
One. There is a certain logical justice in this ; for, if we reflect, 
it will appear evident that the major proposition is, in our con- 
Btruction, presented as one of the conditions of the minor. " I 
Bhall drown, if I fall in the water," means that, of the various 
l^salts of my falling in the water, one of them will be that I 

PBOC. AKBB. PHIIiOS. 800. XXII. 120. 2f. FBINTED MAT 23, 1885. 
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shall drown. '' I followed the road which you described/' means 
that you described a road, and one of the results of this act of 
yours was that I followed it. 

This explains the plan of constructing compound sentences in 
Qquichua. Instead of saying ^^ I shall follow the road which 
you describe," the construction is '' You describe, this road I 
shall follow ;" and instead of ^' I shall drown if I fall ia the 
water," it would be, " I fall in the water, I shall drown." 

The Mexican language introduces the relative clause by the 
word in^ which is an article and demonstrative pronoun, or, if the 
proposition is a conditional one, by intla^ which really signifies 
'^ within this," and conveys the sense that the major is included 
within the conditions of the minor clause. The Cakchiquel con- 
ditional particle is vue^ if, which appears to be simply the particle 
of affirmation ^' yes," employed to give extension to the minor 
clause, which, as a rule, is placed first. 

Or a conventional arrangement of words may be adopted which 
will convey the idea of certain dependent clauses, as those ex- 
pressing similitude, as is often the case in Mexican. 

§ 15. The Dual in American Languages. 

In his admirable philosophical examination of the dual num- 
ber in language, Humboldt laid the foundation of a linguistic 
theory of numerals which has not yet received the developnaent 
it merits. Here he brings into view the dual and plural endings 
of a list of American languages, and explains the motives on 
which they base the inclusive and exclusive plurals so common 
among them. It is, in fact, a species of pronominal dual con- 
fined to the first person in the plural. 

This, he goes on to say, is by no means the only dual in these 
tonfirues. Some of them express both the other classes of duals 
which he names. Thus, the Totonaca has duals for all objects 
which appear as pairs in nature, as the eyes, the ears, the hands, 
etc. ; while the Araucanian equals the Sanscrit in extending the 
grammatical expression of the dual through all parts of speech 
where it can find proper application.* 

» See the essay, Ueber den Dualia, Gesammeltc Werke, Bd. vl, ss. 562^596. 
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§ 16. HaMBOLDT^s EssAT OS TSE Amebigan Yeeb. 

The essay oq the Americaa verb translated in the following 
pages has never previously appeared in print, either in German 
or English. The original MS. is in the Royal Library at Berlin, 
whence I obtained a transcript. The author alludes to this essay 
in several passages of his printed works, most fully in his "Letter 
to M. Abel-Remusat " (1826), in which he says : 

'' A few years ago, I read before the Berlin Academy a memoir, 
which has not been printed, in which I compared a number of 
American languages with each other, solely with regard to the 
manner in which they express the verb as uniting the subject 
with the attribute in the proposition, and from this point of 
view I assigned them to various classes. As this trait proves to 
what degree a language possesses grammatical forms, or is near 
to possessing them, it is decisive of the whole grammar of a 
tongue." ' 

On reading the memoir, I was so much impressed with the 
acuteness and justness of its analysis of American verbal forms 
that I prepared the translation which I now submit. 

In the more recent studies of the American verb which have 
appeared from the pens of Friedrich Miiller, J. Hammond Trum- 
bull and Lucien Adam, we have the same central element of 
speech subjected to critical investigation at able hands. But it 
seems to me that none of them has approached the topic with the 
broad, philosophic conceptions which impress the reader in this 
essay of Humboldt's. Although sixty years and more have 
elapsed since it was written, I am confident that it will provide 
ample food for thought to the earnest student of language. 
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T<m recently had the goodnesB to gi^e an appieofative henrlaf to mj 
euBj on The Origin of Grammatical F<ttnuk 

I desire to-day to apidy the prinoiplea whioh t then alatod f$. fffHirtil 
to a particular grammatical point through a aeciea of langoagM. I 
choose those of America as heat suited to sooh a poipoaa, and aaleet 
the Verb as ttie most important part of q^eeoh, and the central poini of 
every language. Without entwing into an analyria oC the dWiswnt 
parts of the verb, I shaU confine myself to that whioh oonstttataa Urn 
peculiar verhal cliaracter— the union of the snltfoot and piedioataoC 
the sentence by means of tlie notion of Being. ^Rila alone focma the 
essence of the verb; all other r^ations, as of penona, tenses, modoa 
and dasseSy are mer^ secondary properties. 

The question to be answered is therefore :-* 

Through what form of grammatical notation do the Imginflina under 
considemtioii indicate that subject and predicate acato.ba vnltad hf 
means of the notion of Being ? 

I believe I have shown with sufltoient clearness that a language maar 
have a great diversity of apparent forms, and may express all gram- 
matical relations with definiteness, and yet when taken as a whole tt 
may lack true grammatical form. From this arises an ^wwrnt fu l and 
real graduated difference between languages. This difference, how- 
ever, has nothing to do with the question whether particular languages 
employ exclusively agglutination or inflection, as all began with agglu- 
tination ; but in the languages of the higher class, it became ki its 
effects on the mind, identical with inflection. 

As languages of the higher class, one has but to name the cultivated 
idioms of Asia and Europe, Sanscrit, Greeic and Latin, in order to 
apply to them the above statement. It is still more necessaiy, how- 
ever, to understand thoroughly the structure of those languages which 
are on a lower plane, partly because this will convince us of the oor- 
rectness of the classification, partly because these tongues are lesa 
geiiemlly known. 

It is enough to take up some suigle lea4iing granmiatical relation. I 
select for this purpose the verb as the most important part of speech, 
with which most of the others come into relation, and which completes 
the formation of the sentence, the grammatical purpose of all language 
—and often embraces it wholly in itself. But I shall confine myself 
solely to that which makes the verb a verb, the characteristic notation 
of its peculiar verbal nature. In every language this point is the most 
important and the most difiieult, and cannot be made too clear to 
throw light upon the whole of the language. Linguistic character can 
bo liscertained through this point in the shortest and most certain 
nmnne^:. 
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The verb is the union of the subject and predicate of the sentence by 
means of the notion of Being ; yet not of every predicate. The attri- 
bute which is united to the substance by the verb must be an energic 
one, a participial. The substance is represented in the verb as in 
motion, as connecting the Being with the energic atttribute. By 
means of this representation, and the peculiar nature of the attribute, 
the verb is distinguished from tlie mere logical copula, with which it is 
liable to be confounded if these ideas are not understood. If the verb 
is explained merely as a synthesis of Being with any other attribute, 
then the origin of the tenses cannot be wholly derived from one idea, 
for the idea of time alone would allow only a three-fold distinction. 
Moreover, in such case the true and efficient nature of the verb is mis- 
understood. In the sentence, " The man is good," the verb is not a 
synthesis of the adjective " good " with the substantive, but it is a par- 
ticipial of the energic attribute " to be good," which contains a condi- 
tion, having beginning, middle and end, and consequently resembles 
an action. Fully analyzed, the sentence would be, " He is being-good.' ' 
Where the substantive verb stands without a visible predicate, as in 
the sentence, " I am," then the verb " to be" has itself as the object of 
a synthesis, *^ I am being." But as rude nations would find this difficult 
to comprehend, the verb " to be" is either entirely lacking, as in many 
American languages, or else it has an original material sense, and is 
confounded with "to stand," "to give," "to eat," etc., and thus 
indicates Being as identical with the most familiar occupations. 

The subject, the substance represented as in action, may be one 
independent of the speakers, or it may be identical with one of them, 
and this identity is expressed by the pronouns. From this arises the 
persons. The energic attribute may exert its action in various man- 
ners in the substance or between two substances ; this gives rise to the 
forms or classes of verbs. Their action must be confined to a given 
point or period of time. The Being may be understood as definite or 
indefinite, etc., and in this is the origin of modes. Being is inseparably 
connected with the notation of time. This, united with the fixation 
of the point or period of time of an action, forms the tenses. No verb, 
therefore, can be conceived as without persons and tenses, modes and 
classes ; yet tliese qualities do not constitute its essence, but arise from 
the latter, which itself is the synthesis brought about by the notion of 
Being. The signs of these qualities must be made to appear in the 
grammatical notation of the verb, but in such a manner that they 
appear dependent on its nature, making one with it. 

The energic attribute, which aids in forming the verb, may be a real 
movement or action, as going, coming, living, working, etc., or merely 
a qualitative Being, as a being beautiful, good, mortal, or immortal. 
In the former case, we have a real attributive verb, in the latter a sub- 
stantive verb, in which an attribute is considered as at rest, hence as 
an adjective. Although in both cases the nature of the verb is the 
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same, yet in many languages this difference leads to a corresponding 
variety in grammatical notation. 

In accordance with these ideas culled from universal grammar, the 
forms of the conjugations in the various languages will now be con- 
sidered. 

I have taken as a basis for this investigation as many American lan- 
guages as I thought sufficient for the purpose, and as would not make 
the survey oppressive by their number ; but as I do not name all of 
them, and pay still less attention to pointing out in what other groups 
of languages the peculiarities named occur, it must be understood that 
what is here said is not intended as a characterization of American 
languages. This is reserved for another study. 

In order to judge how closely these languages approach grammatical 
perfection in this point, we must take as our criterion that condition of 
speech where there is a class of words, which possess Verbal power, and 
are at the same time separated by a definite form from all other parts 
of speech. With reference to this condition as the highest, we must 
arrange in various grades all other structural forms or paraphrases of 
the verb. 

The notion of Being, which constitutes the basis and the essence of 
the verb, can be indicated either, 

1. As expressed independently. 

2. As incorporAted in the verbal form as an auxiliary verb. 

3. As included in the verbal form merely as an idea. 

Tlie differences of tlie languages under comparison can be appre- 
ciated most correctly by me<ins of these three headings ; but it must 
not he forgotten that any language may use the first and one of the last 
two methods, and that in languages which have a substantive verb 
conjugated with and without auxiliary verbs, all three may be em- 
ployed. 

I. 

WlIEX THE NOTION OF BeINQ IS EXPRESSED INDEPENDENTLY. 

I must except from this class all instances where the substantive 
verb is formed from a radical, inasmuch as this root, like any other, 
must assume the verbal form, and thus come under one of the two 
other divisions. In such case it expresses the notion of Being, either by 
;in juixiliary, as in the German Ich bin geicesen^ or simply in the form, as, 
J (tni. When it is remembered that the substantive verbs of all lan- 
gua^^es are derived from concrete conceptions and impart to these 
inen'ly the general notion of Being, the above becomes still more 
<)l»vi()us. 

Now if there is no root-form for the substantive verb, and yet it is 
expressed independently, and not by another verbal form, tliis can only 
be done either by the position of the governing and governed words, or 
by linj^uistic elements which are not properly verbs, but only become 



1886.J ^^^ > [Brinton. 

80 by this use. In the former case the substantive verb is merely un- 
derstood, in the latter it appears in a definite word, but without a fixed 
radical. 

1. When the notion of Being is understood. 

One of the most common forms of sentences in Amerit^an languages 
is to bring together an adjective and a substantive, the substantive 
verb being omitted. 

Mexican : in Pedro qtMlli, the Peter (is) good. 

Totonaca : aquit chixco, I (am) a man. 

Huasteca : naxe uxum ibaua tzichniel^ this woman (is) not thy ser- 
vant. 

In the Mixteca language such expressions have a peculiar arrange- 
ment. The adjective must precede the substantive, or rather the predi- 
cate must precede the subject, as in the reverse case the words are 
understood separately, and are not connected into a sentence : quadza 
naha^ the woman is bad ; haha quadza^ the bad woman. 

In the language of the Mbayas, a sentence can be made with any 
verb by dropping the verbal affixes, by transposing a letter character- 
izing the nouns as such, appending an adjective suffix, and uniting this 
with an independent pronoun. The grammars of this language call 
this form a passive, but it is just as much a neuter, and is not a verb 
but a phrase. From %aic/itm, to teach, we have n-tt^ic/^tn-igrt, taught, 
and as first person e n-iigatchin-igi, 1 am taught. The initial n which 
accompanies all nouns in this language, is merely the possessive pro. 
noun of the third person, added aceordmg to the usage of many of 
these tongues to leave no noun without a possessive; the teimination 
igi is a .particle which indicates the place where ^lything remains. 
Literally, therefore, eniigaidiinigi means, I (am) the stopping-place of 
his teaching, i. e., one who is taught. All affixes of mode and tense, 
however, may be united to this phrase, so that thus it approaches a 
verb. 

Regarded apart from the changes through tenses and modes, the 
union of the subject and predicate with the substantive verb omitted, 
is admirably adapted to expre«« the conjunction of two words in one 
idea, and as the languages which make use of it also possess the ordi- 
nary forms of conjugation, they thus possess a special expression for 
both the forms of verbs above referred to. We shall note this particu- 
larly in the Beto language. 

When the subject is not an independent part of speech, but an affixed 
pronoun, the analogy of this method of notation to a verbal form in- 
creases. For this is present even when no characteristic of a tense is 
added, simply by the union of an attribute and a pronoun. It should 
be remarked once for all, however, that too much weight must not be 
attached to whether these elements form one word or not, as this is not 
an infallible criterion. 
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The Teib cumot be oonBldered to be pweent « a eep anto pirt oC 
ipeeoli, when a verb eaa thnt be nuide oat oC anjr wocd, aojfe wamdf 
thoee stamped asTeibfl^bat alsoootof thoee wbksh bear the aqtea 
chaiaoterlstlos of nouns; and tbereforolineliMlaallfbfleeeaaaaintiia 
elasB under OHisldeFstioit. Forin aU tbese langaagjestlMKBlB inflMt 
no verbb but only sepaiate elements of speeoii wllh the Yert> ^*-«**1** 
8ttoh cases are, howe?er, interasting, as showfang the gndoal ap fsoae h 
to the veib, and the eiltort oC the insliDct of langiage to aixlve at gE^ 
matical f onn. 

The independent personal pgonomiraidyBiakei an d b me ut eg i ^bd 
fonn, as in spMiikInt It is fSMnUy woni down to an alBx. Wheattis 
used to form a Tsibsl t iipt w wlnn , the dlflieranoe of the elemsnts Is 

1 • t S 1 ' 

apparent. Tbus^ln the Csrib, aaaiBsa pait an— I (am) net a fflrHer* 
In that tongue, boirever»thlsplseemiMit Is not appUeaUle toenraqr boob, 
but only after eertain definite verbal fonus, cspeelaliy la nogrtivs 
exprMsionsL 

The Lulelsngosge eonflnesttils notation topsitlBlpials,snd I 
KritthecondttlOBoftheaiefcionandalsoltstime; magati 
you (are) nire krring. ^ 

«\r it «4wwhere In the tongue, are not enudofed wMi TecbB,ornotla 
tiiU^ uuiniier ; or they are the pronominal affixes of the Tecb ItaeiL 

TIh" Mj^-a ivr Yucatecm langusge has a qpeclsl pronoun whidi added 
to A)i> uoun forms a sentence with it, and possesses the power to add 
th^ Ultvi of the verb : Ptedr^ en* I am Pedro. But when it stands alone, 
\\ Uhout «i ly^Hlicate^ it loses this power, as ea akme does not mean, **I 

liuho IVto ianjnuii^^there is« indeed* noqpeclsl pronoun of this Und, 
a.H tho oiH' iK^I i» alao a posBvasiTe. Its position, however, makes ths 
tUtTt'nMuv, AVhcn it is p(«dxed« it is the possessive, but when soflxed 
U \\irru>8 with it the power of the vcib: Jbioaam rm, man I (am); 
tWfi i^h. l^iul I vam\ In a similar manner this tongue fSonnsasab- 
st knt ivo \ orb. «utW rnt. The meaning of the root Is not given, bat it 
sivuis to UH^n Am¥Kliii« pretiimt^ at hand. It Is suggestive that la 
tlu'e^' Wini.^'^ the sccent i» always on the pronoun, as If to signify that 
IhM is \))o iu)|\>rtaiu element. 

U is \ t'ry ^vniUHMi in American languages to find the noon and the 
verb us:uc the ^sinie |Y\>niHin», with the fonner to indicate 
with the latter tW subject- This might be erpiained by 
that the aotKMi is ivgaixl^l as the paaseasion of the agent. Bntltli 
siiup'er to su|h^>^ th:it in «'ach case the connection of tbepenon witfc 
t]\o ii.^un a)ui the verl» is in the thoughts, and this vdation is ] 
\\\ oxpiYssiou, 

In this w a\ the MK^va language has a sort of descriptive 
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connecting the participles with possessive pronouns ; uiligodi^ I (am) 
explaining; but no doubt less definitely, "my explaining," "I to 
explain.' ' 

The language of the Abipones slightly alters the possessive pronouns 
in some persons and uses them in a similar manner : rt-aaZ, I am lazy ; 
ya^mkata^ he is good. 

When the verbal pronoun is used in such expressions, it is entirely 
identical with the verb. 

This is the case with the Mexican, where the verbal pronoun united 
to the participle forms a sentence : nutlaqotlani, I (am) a lover. 
This expression differs from the present indicative only in the form of 
the root-word, nutlaqotla ; but it cannot form another tense or mode. 
The grammarians call such an expression a tense indicating habit. 
This, however, would not be a tense but a mode, and, in fact, the term 
Xfists on a misunderstanding. That such expressions indicate habit is 
shown by the fact that they do not apply, likathe present of the verb, 
to the temporary action, but convey that it is a custom, or a business ; 
not that I am loving just now, but that I am habitually a lover. 

An entirely similar instance occurs in the North Guaranay language, 
which also permits, besides the regular conjugation, a union of the 
root of the verb with a pronoun, the verb being omitted. The gram- 
marians of that tongue say that this adds extension and emphasis to 
the sense of the verb. The real difference, however, is that this pro- 
cedure treats the verb as a noun, and the extension comes from consid- 
ering the action expressed by the verb to have become a permanent 
quality; aporo tuca, I kill men (ordinary conjugation) ; xe poro iuca, 
I (am) a man-killer (form with the possessive pronoun) ; I kill men as 
my business. 

In both these languages, therefore, what have been represented as 
peculiar and separated forms, tenses indicating habit, or forms of 
extension, are simply erroneous explanations of quite simple construc- 
tions. In Mexican the correctness of this explanation is confirmed by 
the forms of the vocative, which are identical with this supposed tense, 
in ti tlatlacoani, O thou sinner; literally, thou who (art) a sinner. 

In the above examples the verbal power lies in the pronouns. But 
the Mbaya language constructs verbal sentences by adding the sign 
of the future to any adjective without a pronoun. This sign is dc, 
or before a vowel d: de liidi, it will be pleasant to the taste; d 
otiya^ he will be fat. I do not find other examples, and am uncertain 
whether other tenses and modes are thus formed. In that case the 
pronouns would have to be added, and the expression would lose its 
peculiarity, which is that the tense sign alone carries with it the notio|| 
of Being. 

The Othomi language makes use in such expressions not only of the 
pronouns but of all the affixes of tlie verb, and conjugates a noun 
together with its article, treating it as a verbal radical : quuno-muniu 
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maha, Thou wert the enriched. Here no-munti is " the enriched," and 
all the remaining syllables are verbal inflections. Sandoval, who wrote 
a grammar of the language, explains no a<^ an auxiliary verb ; but with 
the noun he calls it an article, as it is, and he evidently misunderstood 
the expression. It is wholly a verbal, but as this procedure can be 
applied to any noun whatever, such an expression is far removed from 
a real, well-defined verbal form. 

The same language has another peculiar form with the possessive, 
which can only be explained by supplying an omitted verb. Na nuhU 
means ^*- my property ;" but if to this is added the abbreviated pronoun 
used as a verbal atfix, na-nuhti^dy the words mean, '^ this property 
belongs to me," or, *' ray property is it, mine." 

In the grammatically obscure consciousness of these people, the ideas 
of verbal and merely pronominal expression are confounded, as also in 
the Brazilian language, where '* my father" and ' ' I have a father" are 
expressed by the same word. 

The advantages which these languages derive from the formation of 
sentences with the verb omitted are two. 

They can change any noun into a verb, or at least they can treat it as 
such. It is true that this can also be done by a substantive verb when 
one is found, but as the languages in question unite the noun to the 
verbal flexions, their freedom is much greater. 

The second advantage is, that when it is desirable to discriminate 
clearly between the two kinds of verbs, the one which has at base an 
euergic attribute, the other which merely expresses the relation of 
predicate to subject, a thing to its qualities, this end can be much 
better reached by the process described than even by the substantive 
verb, which, by its full verbal form, always recalls the action of an 
euergic attribute. 

Many of the languages named include in these expressions particles 
of time, thereby obscuring the distinction referred to. But in others 
this is not the case. Thus in the Maya and Beto there are two conju- 
gations, one with the pronoun without time particles, aiTd one with 
them ; and as in both these tongues the present of the true conjugation 
has a characteristic tense sign, a separate aorist of the present is formed 
by the other conjugation, which our cultivated tongues cannot express 
so conveniently. 

2. When the notion of Being is expressed by a special word, hut without 

a phonetic radical. 

Altliouj?]i the a*^sumption here expressed sounds at first rather enig- 
i^atical, yet one can soon see that if the notion of Being is to be con- 
veyed without a phonetic radical, it can only be done through the sign 
of the person, tlmt is. in the pronoun, with or without a t^nse sign. 
This is actually the case in two lani^ua^^as, the Maya and the Yaruri. 

We have already seen that in the Maya there is a special pronoun 
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which unites a predicate to the idea of person into one sentence. There 
is also another which by itself conveys the idea of the verb, and of 
which each person has the signification both of the pronoun and the 
substantive verb, "I" and "I am," "thou" and "thou art," etc. 
Not only is it so used in the present, but it can take the signs of the 
tenses. It is distinguished from the pronouns previously referred to 
in the fii*st and second persons of both numbers only by a prefixed t, 
as follows : 

Pronouns which, with a predicate, Prononns which, by themselves, 

convey a verbal idea. possess verbal power. 

Binguliir. 

1. en ten 

tech 
lai 

toon 
teex 
loob 

This similarity leads to the thought that a true phonetic radical may 
exist in this t, and may induce us to consider this word not as a pro- 
noun but as a substantive verb. But this makes no difference. The 
fact remains that the word is used both as a simple pronoun and also 
as a substantive verb. In the translation of the Lord's Prayer, the 
word toon is a simple pronoun. If t is a radical, it may just as well 
come from the pronoun. Some languages offer clear examples of this. 
In the Maipure the expression for the third person singular recurs 
with all the other persons, as if this sound meant the person, the man 
generally, and the first and second persons were denoted as the " I-per- 
son," " thou-person," etc. In the Achagua language the same radical 
occurs in all the pronouns, but does not, as in the Maipure, stand alone 
for the third i)erson singular, but in it, as in the other persons, appears 
as an affix. 

At any rate, this pronoun answers, in the Maya, all the purposes of 
the substantive verb, and there is no other in the language. 

It is quite intelligible that in the conceptions of nide nations the idea 
of an object, and especially of a person, cannot be separated from the 
idea of his existence. This may be applied to the forms of expression 
above mentioned. What seems a violent and ungrammatical omission 
of the verb, is probably in those people an obscure association of 
thoughts, a non-separation of the object from its being. Probably it is 
from the same source that in some American languages every adjective 
is so considered that it includes not the idea alone, but the expression, 
" it is thus, and thus constituted." 

In the Yaruri language the absence of a phonetic radical meaning 
" to be" is yet more apparent. Each person of the pronoun is a dif- 
ferent word, and they have no single letter in common. The pronoun 
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wliich lias verbal power is almost identical with the independent per* 
sonal pronoun. The tense signs are prefixed to it. Thus, gue^ I am ; 
ri qwy I was, &c. This rt, however, is merely a particle which ex- 
presses that something is remote, and corresponds with our ^' from." 
Ui-ri-di^ tliere was water tliere, literally " water fkr is'* (from us Is). 
The subjunctive of this substantive verb is given as rt, " if I were." 
Tliis means, however, ^^ in," and is a particle. The notion of Being is 
added, as in the pronoun; and the ideas, ^' in the being," and ^'if I 
were," pass into each other. 

Strictly speaking, both the verbal notations here expressed are iden- 
tical with those already mentioned. Here also the verb is supplied by 
the mind. The difference is that in the latter case the pronouns alone 
signify being, and contain thi3 notion in themselves, whereas in the 
other cases this notion arises from the conjunction of subject and predi- 
cate. Tlien also in the Maya language there is a special pronoun for this 
sole purpose. As far as the forms go, they entirely resemble those of a 
true verb, and if que and ten are regarded as mere verbs substantive, 
one who did not examine their elements would take them to be true 
verbs like the Sanscrit bhu^ the Greek eifxi^ and the Latin aum. The 
example of these languages thus teaches that in the analysis of the sub- 
stantive verbs of other tongues it is not necessary that a common pho- 
netic radical need be employed. 

In the Iluasteca language the substantive verb is replaced by affixing 
a tense sign to the independent pronouns ; naua Uz, I was, UUa ite, 
thou wert, etc. But the cjise is not the same. The pronoun receives 
the verbal power by the suffix iU, and this appears only in later times 
to have become a sign of the preterit, and in an earlier period to have 
had a general sense. The mountaineers whD seem to have retained the 
older forms of the tongue use the Uz, not only in the preterit, but in 
the present and future. It was doubtless the expression of some gen- 
eral verbal ideA, as, to be, to do, etc. 

II. 

The notion of Being is incorporated with the verb as an 

Auxiliary. 

Auxiliary verbs arc used only for certain tenses, or form the entire 
conjugation. The former arises from accidental causes having relation 
only to thest^ tenses, not to the verb in general. The latter readily 
arises Avhen a substantive verb offers an easy means of coi^ugation by 
uniting Avith another verb. Sometimes the conjugation by means of an 
anxilijiry shows that the linguistic sense of a notion sought something 
beyond the perscm and tense signs to express the verbal power itself, 
an<l then^forc had recourse to a general verb. Thiscan,indeed,on]y be 
constituted of those elements and a radical; but the want in the lan- 
guaj^e is thus supplied, once for all, and does not return with ever}* 
verb. 



3" (Brlnloii. 

, An excellent example of this is furiiislied by the Maya couj ligation. 

n aiuklysis of it we ftntl aii element that neither belonf^s to the rool , 

is a person, tease or nimle sign, iind when their varieliea and 

iHnges are compared, tbere Is evident throughout a miirked anxiety 

express the peculiar verbal power in the form of the verb. 

^ The voiijugiitiou ia the Maya luugiiaj^e ia formed by affixing the pro- 
nouns and mode and tense signs to tlie stem. The pronoun is, accord- 
ing ta a dlstiuetlon to be noted hereafter, eitlier the possessive pronoun 
or tliat one which, without verbal power in itself, yet receives It wheu 
_ a pr^icHt« is attached to it to form a sentence. 

Be^des thia, llie sulRx cah accompanies all verbs in tlie present and 
nperfcct ; and the suffix ah accompanies alt transitive verbs through 
i I'emuining lenses, except the future. Pretsejit, 1st person, sing., 
Man-in-co/i, I guard ; iiupeif. 1st pers. sing., canan-in cah cudii : iierT., 
It pers. sing., in canan-t-ah. In is the possessive pronoun, cuclii the 
n of the imperfect, ( in the perfect is a euphonic letter. 

1 The id«i of transitive verbs is liere tak«ii somewhat naiTower than 
lual. Only tliose are included which govern a word outside of tliem- 

Qlvee. All others are considered intransitive, even those which of 

selves are active, but either have no expressed object (as, I love, I 

i, ete.), or the woitl which tliey govern is in the verb itself, as in the 

iiintiiiifuu, uiiiiifp£ui. As these eon govern a seiutnd accusative, 

e old'ect incorporated in the verb is included in the idea tliey express. 

The tensesof the intransitive verbs, except the present and Lmperfect, 

while they drop alt and the possessive pronoun, are formed with that 

pronoun which forms senteuces with a predicate. 

There are cases where not only the present omits caJi, but where the 
stem, if it ends in a/i as is often the case, drops it, and substitutes ic. 
The signilication then alters, and indicatesan habitual action or quality. 
Aa (c is the sign of the gerund, this change appears to be the transfer- 
matiou of the verb into a verbal, and to effect this, it must be united 
to that pronoun which serves as tlie substantive verb : ten yotunic, I 
love, properly, I am loving (habitually). 

Wluit coA and ah mean by themselves, we are not informed. Where 

coA is attached to the stem of some verbs it signiSes intensity. Ali is 

as a prefix the sign of the male sex, of the inhabitant of a place, and 

of names derived from active verbs. Hence it seems to have meant at 

first person, man, and later to have become a pronoun, and finally an 

It is noteworthy that the same difference exists between ah and 

la between «m and («n. Thecnmy therefore l>earadicalsound. In 

e conjugation, cah is treated wtwlly as a verb. Fot lit this the posses- 

% pronoun is always prefixed; andasin the present and imperfect it is 

d after tlte stem of the verb and before cah, it is evident from the 

Ifference between the two forms canan-in-cah and in-canan^-aii, that 

^ the formei' cah, and iu the latter canan, are regarded as the verbs. 

man-m-coAlsprecisely as the English "I do guard." 
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Cah is consequently r true aiixiljary verb ; (en, when it nppcare iafl 
coninnction with eri must have the notion or BeiriK iinderetooil: akm 
}i\H>eaTB to be of similar nature, but as it appears only in tbo cot^Jugs-l 
tlon of transitive verbs, it ia a verbal sign, snd thus receives its verb<~ 
power. Tliat m/i and u/t do really poasesa tliia powever is evident t} 
the fact that they are never iiaeil wlienever either of .the ptonouiiil| 
which are alwa>-a associated with the notion of Being is present. 

Except in the future of transitive verbs, tliere is no instance in ttatt>| 
conjugation where the stem of the verb is not accompanied by one o 
tliese four syllables, all of which indicate Beint;, and all of which hava I 
tJic force of auxiliary verbs. 

The future of transitive verbs not only does not take any of t 
syllaliles, but even rejeuts ali when it is the terminal syllable of thai 
stem. In this case no other termination replaces it, On the eontraiy, " 
all other verbs receive a new suffix in their future, varying as they are 
of one or many syllables. The nature of these suffixes has not been ex- 
plain ed- 

The definite results of this analysis are us follows : 

1. The Maya language possesses in its conjugation, besides the iiiAec- 
tion syllables of the persons and tensee, another element, which, ex- 
cept in the simple future of transitive verbs, distinctly carries with it 
the notion of Being ; in the future of most verbs thwe is sueh an elt*. 
ment, but of unknown origin, and it only fails in the future of ona 
class of verbs. 

2. This language displays an effort to express, bosides the other pur- 
poses of the verb, particularly its synthetic power, which is all the more 
apparent as it uses different means in difCerent cases, but all deaigued 
to accomplisli the same punwse. 

The Yaruri language constructs the whole of its conjugation in a 
yet simpler manner by means of an auxiliary' verb. 

The union of the pronoun and tlie tense sign which, as we have 
already seen, forms the substantive verb, affixed to the stem, completes 
the inflections of the one and only conjugation of attributive verbs, 
except tliat the independent pronouns are prefixed. Neillter the stem 
uor the auxiliary words suffer any changes, except the liisertiun of ui 
n in one person. The union remains, however, a loose one, and whm 
person and tense are manifest by the comiection, the auxiliary verb 
is omitted. This happens in certain verbs ending iu pa. These, con- 
trary to the usual rule, change in the perfect this termination to pn, . 
by which the tense is made apparent, and as the person is evident fnun J 
the prefixed personal pronoun, the auxiliary can be dropixid witfaont | 
danger of obscurity. 

The formation of certain tenses by means of auxiliaries Is ahto tn- J 
quent in American languages. 

An optative of this nature in the Lule language has already ben | 
mentioned. 
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In the Mixteca tongue the imperfect is thus formed from the present, 
which carries with it the personal sign, and the perfect without its per- 
sonal sign, a proceeding which, however rude and awkward it may be, 
shows a just appreciation of the peculiarity of this past tense, which 
expresses an action as going on, and therefore present in past time. 
The expression of continuous action is placed first, *' I sin," then this 
is more precisely defined by the mark of past time, "this was so;" 
To-dzatevain^Uni-cuvui, To is the sign of the present, ni of the pret- 
erit, di is the pronoun ; the other two words, to sin and to be: "1 was 
sinning." 

The sign of the present, yo, is probably an abbreviation of the verb 
yodzo^ I stand upon or over something, and so there is a second auxil- 
iary in the sentence. This may often be a means of discovering the 
origin of tense signs, as, especially in American tongues, tenses are 
often formed by the union of verbs, as also occurs in Sanscrit and 
Greek. 

The Othomi distinguishes certain past tenses, which, however, are 
separated by other characteristics, by a prefixed xa, which is called the 
third person singular of a substantive verb. As these tenses are precisely 
those in which the action must be completed, the perfect, pluperfect 
and future p3rfect, not, however, thd imperfect and past aorist, such a 
connection is very suitable. Of this verb we have only xa, and there 
is another substantive verb gui, which itself takes oca in its conjuga- 
tion. 

The Totonaca language unites the perfect, in the person spoken of, 
with the third person singular of the future of the substantive verb, to 
form a future perfect. This is no completed form, but only an awk- 
ward sequence of two verbs ; yc-paxquilk-nar-hiLany literally, " I have 
loved, it will be," = ** I shall have loved." 

In similar manner the substantive verb is used to form a tense of the 
subjunctive. '*' 

.The sign of both the perfects in this tongue is the syllable ntt, and 
niy means '^ to die." It is not improbable that this affix is derived from 
this verb. Death and destruction are suitable ideas to express the past, 
and some languages employ negative particles as signs of the preterit. 
In the Tamanaca this is not exactly the case, but the negative particle 
puni added to a word which signifies an animate thing, intimates that 
it has died ; papa puni^ the deceased father, literaUy, " father not." In 
the Omagua tongue the same word signifies old, dead, and not present. 

In theMaipure and Carib tongues the negative particles ma and spa 
are also the signs of the preterit. Bopp's suggestion that the Sanscrit 
augment was originally a privative finds support in this analogy. Yet 
I would not speak conclusively on this point, as probably that, the 
Greek augment e, and the Mexican o, are only lengthened sounds, in- 
tended to represent concretely the length of the past time. At any rate 
one must regard the negation as an actual destruction, a '^ been, and 
no longer being," not as simply a negation of the present. 
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In this case Uie verb consists only of tlie stem, and the pemm, 
and mode signs. The former are originally pronoons, tlie latter parti- 
cles. Before they are worn down l^asetonierBalB3DeB,thetliieafio^ 
lowing cases may arise : 

1. That all three of these dements are equally sepaiaMe and looHiy 
connected. 

2. That one of the two, the person or the tense and nod^ sigiia, 
obtains a closer connection with the stem, and beoomeafiormal, while 
the other remains loosdy attached. 

3. That both these are incorpeiated with the stem, and the wfaoie 
approaches a true grammatical ikirm, althoni^ it does not fuUly repre- 
sent it. 

The only language I can instance hero is that of the Omagnaa, as I 
know no other with such a decided abseooe of all true giamBatioal 
forms in the verb. The independent pronouns, the stem words of the 
verbs, and the particles of tense and mode aremerslypiaioedtovBlher 
without any change, without internal conneotian, and wpifunalQj with- 
out fixed order ; iMtt,togo; 1st pers. sing. pres.ta Hsu; 9d pen. sing. 
perf. avi ene usu {ene is the pronoun, avi the sign of the perfect). Sub- 
junctive, 1st pers. sing. pres. ta usu mia; 2d peis. sing. pert, avi qw 
usumia. 

Sometimes, when a misunderstanding is not feared, the verbal stem is 
employed wiUiout these qualifying particles, and cannot then be dis- 
tinguished from a noun. Paolo amai amano. The last word means 
^*' to die," but grammatically the sentence can as well be rendered, 
'' Paul only die " (t. e. has died), as '' Paul only dead." 

It is true that the suffix ta changes nouns to verbs: sMni, dotties, 
xhirtUa, to clothe ; but it also cha&nges verbs to nouns, yosot^ to cover, 
2/(uai4a, a cover. Tliis may be explained by the theory that this sufliz 
conveys the idea to make, which is taken sometimes actively, sometimes 
passively. 

According to the above, tlie Omagua coi^jugation fiUls in the clasi 
where au attributive u united to a pronoun and the verb is omitted ; 
only that here definite tense syllables appear, and this brings the con- 
struction nearer to the idea of a conjugation. 

CaseSd. 

1. The Maipure, Abipone, Mbaya and Mocobi languages place only 
the personal sign in intimate connection with the verb, and allow the 
tense and mode signs to be loosely attached. They have therefore but 
one type of personal forms to be applied in every tense and mode by 
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means of the particles or the affixes formed from them. This type, 
taken alone, usually forms the present ; but, accurately speaking, this 
name cannot be assigned it ; because the signs of the other tenses are 
also dropped when this can be done without obscurity. Ta-chaguanu 
me-yaladi. Here the first word is in the indefinite form, though it is not 
the present but the perfect. - The me is really the preposition " in ;" 
but usage has adopted it for the subjunctive sign, and so the Spanish 
grammarians call it ; or rather, the verb is considered to be introduced 
by a conjunction, " if," "as," so that it is usually not in the present 
but a past tense. If this is the case with the last verb, the first one 
must have the same tense, and so the whole phrase, without any tense 
sign, means, " I had helped him when I said it." 

One would scarcely expect to find anything like this in cultivated 
languages. Yet it does occur in both Sanscrit and Greek. The now 
meaningless particle sma in Sanscrit when it follows the present 
changes it into a past, and in Greek av alters the indicative into a sub- 
junctive. 

To form this general type, the Maipure makes use of the imchanged 
possessive pronoun, and treats nouns and verbs in the same manner. 
The noun must always be united to a possessive pronoun, a trait com- 
mon to all the Orinoco tongues and many other American languages. 
In the 3d person sing., however, neither the verb nor the noim has such 
a pronoun, but it is to be understood ; ntuini^ my son ; ant, alone, not 
son, but " his son." The 3d pers. sing, of the verb is often the mere 
stem, without a personal sign, but that this peculiarity should also ex- 
tend to the noun I have met only in this tongue. It is evident that a 
pronoun is considered as essential to a noun as to a verb, and although 
a similar usage is found in many tongues, yet it appears in none so 
binding. There are, indeed, some nouns which are free from the 
necessity of thinking them in connection with a person, but these have 
the suffix tt, which is dropped when the possessive pronoun is added ; 
Java ti, a hatchet, nu Java, my hatchet. From this it is evident that ti 
does not belong to the stem, and is incompatible with the use of a pos- 
sessive, hence it is the sign of the substantive, in its Independent con- 
dition. The same occurs in Mexican, and the chief termination of sub- 
stantives, tZi, is almost identical in sound with that in the Maipure. 

In this respect the verbal, conjugated with the personal signs, differs 
nothing from the noun united to its possessive pronouns. Grammati- 
cally, the form first becomes a verbal one by the added particles of 
tense and mode. The signification of these can generally be clearly 
ascertained, and thus are united closely to the stem. 

The particles which the language of the Abipones uses to form the 
general verbal type aie quite different from the possessives. The 
tense and mode particles have elsewhere in the tongue independent 
meanings. Thus A^n, the sign of. the perfect, means a thing which 
has been, time that has past. 
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In the language of the Mocobis the personal signs consist merely in 
lettei-s, prefixed and suffixed, and liave no apparent relationship to the 
pronouns. By affixing these letters, phonetic changes take place so 
that the stem is combined with them into one form. 

Among tlie tense signs, a prefixed I indicateii a past time, a suffixed o, 
the future ; but the others are independent particles, loosely attached 
to tlie stem. 

I have already shown how the Mbaya language conjugates acljec- 
tives with the independent pronoun, and participles with the possessive 
pronoun. The signs used in the coi^jugation proper of the attributive 
verb, do not appear elsewhere in the tongue, and must have descended. 
from an older period of its existence. 

In the tense and mode signs it is easily perceived how descriptiv 
phrases pass into true forms. For the imperfect and pluperfect th 
spealcer can choose among a number of particles, all of which indicai 
past time. The modes have definite signs, but these are mere! 
api)ended, and some have separate significations. The future and per 
feet liave not merely fixed particles, but these are worn down to on 
letter, so that the stem is actually incorporated with them. 

2. In the languages heretofore considered the personal signs added 

to tlie word make up the conjugation, and the other signs are attached — 
loosely and externally. The reverse of this, though not perfectly so,..*- 
appears in the Lule language. The tense and mode sig^, often of but— - 
one letter, are immediately and firmly attached to the stem, and th( 
proiionus are affixed to this to complete the conjugation. These 
nouns are, however, the ordinary possessives, so that noun and verl 

become in a meiisure identical ; thus, cm^ic means both '' I eat " and 

"my food;" cwmtee, "I maixy" and *'my wife;" only in a few ex- 
amples are the verbal pronouns distinct from the possessives. 

In this case, therefore, the i)ersonal signs are independent elements, 
occurring elsewhere in the language, while the tense and mode si( 
are true affixes. 

The inflection-syllables form with the stem real verbal forms, and 
far the conjugation of this lanj?uage belongs to the third case. But 
each of the elements has its fixed ix)sition, and as soon as one has th< 
key to the combination, he can recognize and separate them at once. 

Reasons which it would require too much space to set forth render it 
probable thr.t all the tense signs are really auxiliary verbs or come from. 
them. This is evident of the optative, as has already been shown. 
present only is simple, as it has no tense sign. 

Slight differences are found between the personal signs of some 
tenses, so that these tenses can l)e distinguished by them, a trait usually 
seen only in tongues so far cultivated that the grammatical forms have 
mider^one such changes as no longer to present simple and uniform- 
combinations. Equally curious is the regular omission of the tense- 
sign of piust time in the third i)erson plural only. Although, except in 
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this case and that of the present, each tense has its definite sign, 
inserted between the stem and the personal sign, yet there are, besides 
these, various particles expressing past time, which can accompany the 
usual tense form, so that there is a double sign of time, one in the 
word itself and one loosely attached to it. 

The languages of the Mbayas, Abi pones, Mocobis and Lules are 
closely allied both in words and in some grammatical forms. It is all 
the more extraordinary, therefore, to find the last-mentioned pursuing 
a method in the structure of its verb which is almost totally opposed to 
that in the other three tongues. 

Case Sd, 

The languafires of this class approach in their conjugations those of 
the more cultivated tongues, in which each verbal inflection has a fixed 
and independent form. Both the person, the tense and the mode signs 
are united to the stem, in such a manner that none of the three can be 
said to be either less or more loosely attached than the others. 

All the conjugations about to be discussed lack, however, that fixity 
of form which grammatically satisfies the mind. 

The elements are placed definitely and regularly one by the other, 
but are not incorporated into each other, and are therefore readily 
recognizable. 

They are found, moreover, outside of the verb elsewhere in the lan- 
guage either without any change or with slight differences of sound ; 
the personal signs as pronouns, the other afiixes as particles. 

The composition of the verb is separable, and may receive into itself 
other parts of speech. 

No American language is free from these drawbacks to perfection of 
form in the conjugations. In some all three are found ; in most the 
first and last. In really grammatically developed tongues, as in the 
Sanscrit, Greek, Latin and German, none of these imperfections exists. 
The verb includes in itself no part of its object, the affixes modifying 
the stem have lost all independent life, and the analysis of the formal 
elements becomes a difficult philological task, which often fails and 
only rarely can be fully proved. 

I shall discriminate in regard to the conjugations about to be consid- 
ered that which is an approach toward a fixed form from the inten- 
tional separation of the form to insert a governed word. 

i. Approach toward a Fixed Form. 

In the Mixteca language, the personal sign is the unchanged posses- 
sive pronoun. If the verb is governed by a noun in the third person, 
the possessive is dropped. It is left to the speaker to choose whether 
he designates the person, either by prefixing the personal pronoun or 
suffixing the possessive. The tense signs are prefixed syllables, but the 
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perfect and future signs are altogether different from those of the pres- 
ent, and materially alter the verbal stem. 

The Beto language prefixes the personal signs and also the possessive 
pronouns to the nouns. As the latter are not fully known, we cannot 
judge of thelf identity with the verbal pronouns. The latter do not 
seem to differ much from the personal pronouns. The tense signs are 
easily recognized suffixes. 

Another conjugation of the same language, by the suffixed pronoun 
without tense signs, and with the verb omitted, has been mentioned 
above (1, 1), as forming a substantive verb. 

A second substantive verb arises from the conjugation above ex- 
plained, with the tense signs. 

These two forms may also be combined, and this illustrates with 
what superfluous fullness grammatical forms spring up even among 
rude nations. The conjugation with the tense sign is changed by a par- 
ticipial suffix into a verbal, and then the pronoun is suffixed, as in the 
conjugation without the tense sign. The latter, therefore, stands twice 
in the form. The pronoun used in the conjugation with tense signs 
may also be prefixed to a simple adjective, and the pronoun used in the 
conjugation without' tense sign is suffixed to this, and the participial 
ending is then added. This is treated as a verb with the substantive 
verb understood. But sometimes the verb '* to be" in the form with- 
out tense signs is added, and then the whole form contains the pronoun 
three times, without gaining thereby any additional meaning. 

The Carib conjugation seems to have arisen from the forms of many 
dialects or epochs, and is therefore more complicated and formal, and 
less easy to analyze. 

The personal signs are prefixed. In the substantive verb there are 
two classes, of which only one is also common to attributive verbs. 
The other indicates in the verb *' to be" also the connection of persons 
with the infinitive and gerund, and is therefore of the nature of a pos- 
sessive. It may also be that wlien it is combined with other tenses, the 
notion among these nations is altogether a substantial one, as we have- 
already seen with the subjunctive. 

Tlie stem often receives the addition r or ri, the meaning of which is 
not known. 

Tlie structure of the Tamanaca conjugation also reveals a combina- 
1 ion of at least two separate structures. Some tenses use as their per- 
sonal signs entire pronouns, almost identical with the personals. Other 
tensos merely change the initial letter of the verb, while there is little 
similarity between these aftixes and the pronouns. In the plural som 
of the persons insert a syllable between the verb ind the tense sign. 

The tense signs are siiflixed, and consist merely of terminal lette 
or syllables, except two true particles, which distinguish the continuecM 
present from the present aorist. 

There are an initial y and a t occasionally appearing in all persons, o'f 
which we can only say that they are not radicals. 
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The conjugation of this language, therefore, consists of elements not 
readily analyzed. 

The Huasteca language prefixes the possessive pronouns as personal 
signs. It may also drop them, and use in their stead the independent 
pronouns ; or may combine both ; or may use abbreviated personals ; 
so that there is a prevailing arbitrariness in this part of the verbal form. 

The tense signs are usually suffixes ; but in the future they are pre- 
fixes, which are incorporated with the personal sign placed between 
them and the stem. They consist of simple sounds, of no independent 
signification. But the particles of the imperative are so separable that 
when this mode is preceded by an adverb, they attach themselves to it. 

The Othomi language does not make use of the possessive pronouns 
in the conjugation, but suffixes abbreviated forms of the personals, or 
else prefixes others of special form, but identical in many letters and 
syllables with the personals. In the present condition of the language 
the suflixes are used only with the substantive verb ; in the attributive 
verb, however, they may have been driven forward by the governed 
pronouns suffixed. Every verbal inflection may also take, besides its 
pronominal prefix, also the unabreviated personal pronoun in front, or 
the abbreviated one after it. 

The tense signs consist principally of single vowels, by means of 
which the pronominal prefixes are attached to the stem. The imperfect 
and pluperfect alone have besides this a loosely attached particle. The 
past tenses possess a prefix, which we have already seen appears to have 
been derived from an auxiliary verb. 

In the third person of some tenses in certain verbs the stem under- 
goes a change of its initial letters, which appears to transform these in- 
flections into verbal adjectives, an instance of the confusion of the ideas 
of noun and verb common in all these languages. 

The Mexican language possesses a peculiar class of verbal pronouns 
which form the personal signs. This pronoun is similar to the personal 
in its consonants, but has a vowel of its own. It is a prefix. The plural 
is marked by the accent, or by a special termination. This personal 
sign is inseparable from the verb, but the speaker may also prefix the 
independent personal pronoun. 

The tense signs are all without signification, being single letters or 
syllables. The perfect is marked not so much by an affix, as by changing, 
the termination of the verb in various ways, but chiefiy by shortening 
and strengthening the sound. All tense designations are placed at the 
end of the word, except the augment for past time. If by augment we 
mean a vowel sound prefixed to the verb in certain tenses in addition to 
their usual signs, then the Mexican is the only American language 
which possesses one. 

The modes are designated by loosely attached particles, also by a dif- 
ferent structure of the tenses, and in the second person a peculiar pro- 
noun. 
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Thus the Mexican conjugation consists of true verbal forms, not of 
separate parts of speech of independent significance ; but the elements 
of these forms are easily recognizable, and can be i*eached without diffi- 
culty. 

The most difficult to analyze, and hence the most nearly approaching 
our conjugations, is that of the Totonaca language. 

The personal signs differ from the pronouns. That of the 2d pers. 
sing, is not easily recognized, and several forms of it must be a^umed. 
Its position as a prefix or suffix differs, and it is variously located with 
reference to the other verbal signs. Still more difficult is it to distin- 
guish the tense signs. There are three different systems of prefixes and 
suffixes in the conjugation, and the plan on which these are combined 
with each other serves to distinguish the tense. But only a few of these 
affixes really appear to designate tense ; of the others this may be sus- 
pected at best, and of others again it is improbable. 

Thus there are verbal affixes which cannot be considered to designate 
either persons, modes or tenses. 

The stem undergoes little change, but the attaching of the affixes 
to it renders it impossible to apply the same scheme to all verbs, and 
hence leads to a division of them into three conjugations. 

Some tenses have two different forms, without any change in signifi- 
cation. 

f^. Divisibility of Verbal Forms to allow the insertion of governed 

parts of speech. 

Of the Mixteca tongue it cannot exactly be said that it divides the 
essential parts of the verbal form to allow the insertion of the governed 
object. As a rule, the object is merely appended, and where it appears 
in the form itself, it is inserted between the stem and the suffixed pro- 
noun. Tlie latter is, however, no necessary part of the form, as it is 
dropped when the verb is governed by a noun, and can always be 
replaced by prefixing the indefinite pronoun. 

Nor is it mentioned that the Be to language includes the object in the 
verb. 

Tiie Carib tongue unites the governed pronoun with the verbal form, 
and in some cases the personal sign is thus displaced. But here the 
object is not inserted in the middle, but is prefixed or suffixed. 

(iur information about the Tanianaca language discloses nothing on 
this point. 

In the IIuasteca,the governed pronoun separates sometimes the last, 
sometimes the first syllable of the infiectional form from the stem. 

The Othomi merely attaches the governed words closely to the ver- 
bal form, in this resembling the Mixteca. 

The ^lexican lani^uaj^e is that which has developed this peculiarity 
to the greatest degree. The governed noun is placed in the middle of 
the verb ; or, if this is not done, a pronoun representing it is inserted. 
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If there are two objects, an accusative and a dative, then two cor- 
i*esponding pronouns are inserted ; and if no object is named, but the 
verb is of that class which is followed by an immediate or remote 
object, or both, then two indefinite pronouns appear in the verb. The 
Mexican verb therefore, expresses either a complete sentence, or else a 
complete scheme of one, which merely requires to be filled out. It 
says, in one word, " I give something to somebody," niiitlamaca^ and 
then defines what it is and to whom. 

It follows necessarily that a part of the verbal form is fluctuating 
according to the sense and connection of the sentence, and that the 
governing pronoun stands sometimes immediately before the verb, and 
sometimes is separated from it by indefinite pronouns or even nouns. 

In the Totonaca language, the prefixes and suffixes make room for 
the governed words between themselves and the stem. 

This examination of the languages whose conjugations approiich a 
fixed form, shows clearly that this fixedness is seriously shaken pre- 
cisely where it is most important, through this insertion of the governed 
words. 



Now if we reflect on the structure of the various verbal forms here 
analyzed, certain general conclusions are reached, which are calculated 
to throw light upon the whole organism of these languages. 

The leading and governing part of speech in them is the Pronoun ; 
every subject of discourse is connected with the idea of Personality. 

Noun and Verb are not separated ; they first become so through the 
pronouns attached to them. 

The employment of the Pronoun is two-fold, one applying to the 
Noun, the second to the Verb. Both, however, convey the idea of 
belonging to a person ; in the noun appearing as Possession, in the 
verb as Energy. But it is on this point, on whether these ideas are 
confused and obscure, or whether they are defined and clear, that the 
grammatical perfection of a language depends. The just discrimina- 
tion of the kinds of pronouns is therefore conclusive, and in this respect 
we must yield the decided pre-eminence to the Mexican, 

It follows that the speaker must constantly make up his verbs, instead 
of using those already on hand ; and also that the structure of the verb 
must be ideptical throughout the language, that there must be only 
one conjugation, and that the verbs, except a few irregular ones, can 
possess no peculiarities. 

This is different in the Qreek, Latin and ancient Indian. In those 
tongues mapy verbs must be studied separately, as they have numerous 
exceptions, phonetic changes, deficiencies, etc., and in other respects 
carry with then^ a marked individuality. 

The difference between these cultivated and those rude languages is 
chiefly merely one of time, and of the more or less fortunate mixture 
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of dialects ; though it certainly also depends in a measure on the orig- 
inal mental powers of the nations. 

Those whose languages we have here analyzed are, in speaking, con- 
stantly putting together elementary parts; they connect nothing firmly, 
because they follow the changing requirements of the moment, joining 
together only what these requirements demand, and often leave con- 
nected through habit, that which clear thinking would necessarily 
divide. 

Hence no just division of words can arise, such as is demanded by 
accurate and appropriate thought, which requires that each word must 
have a fixed and certain content and a defined grammatical form, 
and as is also demanded by the highest phonetic laws. 

Nations richly endowed in mind and sense will have an instinct for 
such correct divisions ; the incessant moving to and fro of elementary 
parts of speech will \}q distasteful to them ; they will seek true individ- 
uality in the words they use ; therefore they will connect them firmly, 
they will not accumulate too much in one, and they will only leave 
that connected which is so in thought, and not merely in usage or 
habit. 



Notes (by the translator) on the various American Tribes and 
Languages mentioned by Humboldt in the preceding 

Memoir. 

Abipones. — A tribe formerly residing on the broad grassy 
plains known as El Or an Chaco^ west of the Parana river and 
on the right bank of the Rio Vermejo. They are a nomadic, 
hunting people, and are related by language closely to the Mo* 
cobis and Tobas, more remotely to the Mbayas. The Jesuit, 
Father Jose Brigniel, wrote an Arte y Vocabulario de la Lengua 
Abipona, which has not been published. 

Achaguas. — A small tribe formerly living in Venezuela, between 
the A pure and Mcta rivers. They are mentioned by Piedrahita 
as an intelligent people. Aristides Rojas says they are now ex- 
tinct (E studios Indigenas, p. 214. Caracas, 1878). 

Beta, — Usually spelled Betoi or Betoya, They live on the up- 
per waters of the Meta river in Colombia and are related to the 
Yaruris. 

Girths. — This widely extended stock occupied much of the 
northern coast of South America and had planted colonies on 
many of the Antilles. It is believed that the}' are distantly con- 
nected with the Tupis and Giiaranis. 
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Ouaranis. — The name of a number of affiliated tribes in South- 
em Brazil, Paraguay, Uruguay and the Argentine Republic. 
The Tupis of Brazil are a branch of the Guaranis. 

JBuastecas. — A northern colony of the great Maya stock of 
Yucatan, dwelling in the province of Tampico on the river Pa- 
nuco. At the time of the discovery they were an important and 
cultured nation. 

Lule. — One of the nations of El Oran Chaco^ west of the 
Parana river. The Arte y Vocabulario de la Lengua Lule y 
Tonocote, by Father Antonio Machoni de Cerdena (Madrid, 
1*732), was republished with a careful ethnographic introduction 
by J. M. Larsen, at Buenos Ayres, 1877. 

Maipures, — Tribes of various dialects who live on both sides of 
the Orinoco river where it forms the boundary between Vene- 
zuela and New Granada, about 5^ N. lat. 

Mayas. — Natives of Yucatan, and the most highly developed 
of any of the American nations. Related dialects are spoken in 
Guatemala, in Tabasco, and by the Huastecas. 

M bay as. — A people of the Gran Chaco in the northern part 
of the Argentine Republic, and distantly related to the Abi- 
pones. 

Mexican. — Otherwise called the Nahuatl or Aztec language. 
Spoken in the greatest purity in the valley of Mexico, it exten- 
ded from the Gulf of Mexico to the Pacific, and along the latter 
from Sonora to Guatemala, with few interruptions. 

Mixtecas. — A tribe speaking several dialects living in the State 
of Oaxaca, Mexico. 

Mocobis. — One of the four principal nations who icrmerly 
occupied El Oran Chaco^ west of the Parana river. By some 
the name is spelled Mbocoby. 

Omaguas. — Once a nation of considerable extent and culture 
between the Maranon and the Orinoco. 

Othomis. — A tribe resident near San Louis Potosi, Mexico, and 
neighboring parts. Their proper name is said to be Hid-hiu. 
Their language is monosyllabic and nasal. 

Tamanacas. — These dwell on the right bank of the Upper Ori- 
noco, and are connected by dialect with the Carib stock on the 
one hand and the Guaranay on the other. 

Totonacas.-^K nation asserted by Pimeniel to speak a mixed 
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language (Nabuatl and Maya) dwelling in the southern portion 
of the Province of Vera Cruz, Mexico, and parts adjacent. 

Tapis, — The natives of the eastern area of Brazil, related to 
the Guaranis of the south and perhaps to the Caribs of the 
north. The Lingoa Qeral of Brazil is a corrupt Tupi. 

Yaruris. — Residents on the upper streams of the Meta river 
in New Granada, related to the Betoi. 



Stated Meeting, March 20, 1885. 

Present, 12 members. 
Curator, Dr. Horn, in the Chair. 

• 

Mr. W. W. JefFeris, a new member, was presented to the 
Chair, and took his seat. 

Donations for the Library were received from the Kaiser- 
liche Akademie dor Wissenschaften ; Prof. F. Eeuleaux, of Vi- 
enna; the Zoologische Anzeiger ; the Statistika Central Byran ; 
the Nordesk Oldkyndighed og Historie Selskab; Mr. Alph. Du- 
bois, of Bruxelles; the Real Academia de la Historia at Madrid : 
the Institute y Observatorio de Marina de San-Fernando ; the 
R. Accademia dei Lincei, at Rome; the Soci6t6 de Geographic, 
at Paris; the Revue Politique; the Meteorological Council; the 
Cambridge Philological Society; the Journal of Forestry- 
London Nature; the Massachusetts Historical Society; the 
American Philological Association, at Cambridge ; the Essex 
Institute; the American Antiquarian Society, at Worcester; 
the Connecticut Academy of Arts and Sciences ; the American 
Chemical Journal ; the Cornell University ; the New Jersey 
Historical Society; the Franklin Institute; the College of 
Pharmacy ; the Pennsylvania Historical Society ; the Commis- 
sion for the Erection of the Public Buildings of Philadelphia; 
Mr. Henry Phillips, Jr.; Mr. Burnet Landreth; the Johns 
Hopkins University ; the United States Fish Commission; the 
United States Geological Survey ; the Smithsonian Institu- 
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tion ; the Mercantile Library Association of San Francisco, and 
the Escola de Minas di Ouro Preto, at Eio de Janeiro. 

Acknowledgments for No. 117 were read from the Wyoming 
Historical and Geological Society ; New Bedford Public Li- 
brary ; University of California ; Cornell University ; Kansas 
State Historical Society ; Dr. Persifor Frazer ; Scientific Li- 
brary, U. S. Patent Office (Transactions XIV, XV, XVI, i) ; 
Young Men's Library, Buflfalo, N. Y. (Proceedings 96-117; 
Transactions XIV, XV, XVI, i). 

Letters of envoy were read from the Meteorological office 
(London, England) ; publishers of Nature (London, England) 
and the U. S. Geological Survey (Washington, D. C). 

Deaths of the following members were announced : 

George Whitney (Philadelphia), born 1815, died March 6, 
1885. 

Prof. Ellerslie Wallace, M.D. (Philadelphia), bom 1819, 
died March 9, 1885. 

Titian R. Peale (Philadelphia), born Octobel' 10, 1799, died 
March 13, 1885. 

Frederick Theodore Frerichs (Berlin), born March 14, 1819, 
died March 14, 1885. 

On motion, the President was authorized to appoint suitable 
persons to prepare obituary notices of said decedents. 

A letter was read (dated Philadelphia, March 14th, 1885), 
from Mr. Thomas Meehan accepting the appointment as Chair- 
man of the Committee on the Michaux legacy ; from Mr. 
Conyers Button (dated Germantown, March 13th, 1885), re- 
questing permission to have a photographic copy made of the 
portrait of Dr. Joseph Priestley, owned by the Society, 
which is in the Society's meeting room ; likewise one from W. 
Ciirtis Taylor, Philadelphia, to the same eflFect. On motion 
the request was granted, with the promise that the original be 
not removed from the Society's possession. 

Dr. Daniel G. Brinton read a paper on the Philosophic Gram- 
mar of American Languages, as set forth by Wilhelm Von 
Humboldt. 

Dr. Brinton also presented a paper by Dr. H. Rink, of Copen- 
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hagen, on the recent Danish explorations in Greenland and 
their significance as to Arctic science in general. 

Dr. W. H. Greene presented a paper by Prof. Oscar C. S. 
Carter, " On the adulterations of oils." 

Pending nominations Nos. 1049 to 1054, inclusive, were read. 

The rough minutes were read, and the Society adjourned by 
the presiding member. 

April S. This being a public holiday, Good Friday, by 
direction of the President no notices were issued and no meet- 
ing was held. 



Stated Meeting^ April 17^ 1885, 

Present, 20 members. 

President, Mr. Fraley, in the Chair. 

Prof. John M. Maisch, a newly elected member, was presented 
to the chair and took his seat. 

Donations for the Library were received from the Geological 
Survey of India ; the Acad6inie Impei'iale des Sciences of St. 
Petersburg; the Societe Imp6riale des Naturalistes at Mos- 
cow ; the Magyar Tudomanyos Akademia at Budapesth ; the 
Deutsche Geologische Getellschaft, the Physikahsche Gesell- 
schaft, the Verein zur Beforderung des Gartenbaus and Dr. 
Severin Robinski, of Berlin ; the Kaiserlichen Akademie der 
AVisseoschaften at Vienna ; the Verein fiir Erdkunde, the K. 
Sachsische Gessellschaft der Wissenschaften, the Zoologischer 
Anzeiger and E. Von Meyer of Leipzig; the Neues Lausit- 
isclies Magaziu ; the Kaiserliche Leopoldina Carolina Akade- 
mie der Deutschen Naturforscher at Halle; the Naturfor- 
scliende Gc.-^lLschaft at Freiburg i B.; M. Clemens Winkler of 
Freiburg i S. ; the Acade.nie Koyale and the Mus63 Royale 
d'lli.stoire Xaturello and Rev. A, Renard, of Bruxelles; the 
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Soci6t^ Vaudoise des Sciences Naturelles at Lausanne; the 
Schweizerische Naturforschende Gesellschaft at Zurich; the 
Socifete de Physique et d'Histoire Naturelle and M''* Henri de 
Saussure, of Geneva ; the Royal Academies at Rome and Turin; 
the R. Instituto Lombardo ; the Geographical, Anthropological, 
Antiquarian, Zoological Societies and the Institution Ethno- 
graphique, of Paris ; the MuF^e Guimet ; the Soci6t6 de Emu- 
lation d' Abbeville; the R. AcademiadelaHistoria at Madrid; 
the Sec^ao dos Trabalhos Geologicos, of Portugal ; the Geologi- 
cal, Zoological, the Royal Geographical, Astronomical and 
Meteorological Societies, the Society of Arts, of London ; the 
Royal Asiatic Society of Great Britain and Ireland, Nature 
and Dr. John Evans, of Hemel Hempstead ; the Philosophical 
Society of Glasgow; the Manitoba Historical and Scientific 
Society and Col. Scoble, of Winnipeg ; Mr. Horatio Hale, of 
Clinton, Canada ; the Massachusetts Historical Society ; Rev. 
James Freeman Clarice, Mr. Robert C. Winthrop and Rev. 
Samuel A. Green, of Boston; Harvard College ; the Essex In- 
stitute; the American Journal of Science; the American 
Chemical Society at New York ; the Brooklyn Entomological 
Society; the Long Island and the New Jersey Historical Socie- 
ties ; Mr. Thomas H. Dudley, of Camdeil ; the Academy of 
Natural Sciences, the Franklin Institute, the College of Phar- 
macy, the Board of City Trusts, the Journal of Medical Sci- 
ences, Mr. Henry Phillips, Jr., and Mr. S. Culin, of Philadel- 
phia ; Haverfbrd College ; the Johns Hopkins University and 
the American Oriental Society at Baltimore ; the United States 
Naval Institute, National Museum, Bureau of Education, Geo- 
logical Survey, the War Department and the Smithsonian In- 
stitution; Dr. J. W. Mallett, of Chariottesville ; Mr. Jed. 
Hotchkiss, of Staunton ; the Cincinnati Society of Natural 
History ; Rev. Stephen D. Peet, of Chicago ; Prof. Charies E. 
Putnam, of Davenport, la.; the University of Michigan; the 
State Historical Society of Wisconsin; Washburn College; 
the Colorado Scientific Society and the University of Cali- 
fornia. 

Letters of envoy were received from the Brooklyn Entomo- 
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logical Society,* Eegents of the University of the State of New 
York, Long Island Historical Society, Department of the In- 
terior (Washington), Bureau of Ethnology (Washington), U. S. 
Geological Survey, Meteorological Office (London), Central 
Observatorium (St. Petersburg), E. I. Society for the Encour- 
agement of Domestic Industry, Harvard College ObservatoryT 
Cincinnati Society* of Natural History, State Historical So- 
ciety of Wisconsin, Section de travaux G^ologiques de Portugal 
(Lisbon), Dr. J. W. Mallett, Philosophical Society of Leipzig, 
Magyar Tudomanyos Akademie, Schweizenische Gesellschaft 
(Bern), Physical Society of Berlin, K. Leopold-Corolin- Acad- 
emy of Halle, A.-S.f, Mus6e Guimet. 

Letters of acknowledgment were received from the Uni- 
versity of California, Library of the U. S. Surgeon-General, 
Washington (116), Franklin Institute (116-117), F. Gutekunst 
(114, 115, 116, 117), University of Michigan, Chief Signal 
Officer, U. S. A. (Library Catalogue), K. Bibliothek, Berlin 
(114, 115), K. Leopold-Carolin- Akademie, Halle A.-S. (Trans. 
XVI, i ; Procs. 113, 114, 115), Wisconsin Historical Society 
(Procs.). 

Letters acknowledging receipt of diplomas were received 
from Dr. Charles Eau (Washington), Mr. C. C. Jones, Jr., 
(Augusta, Ga.), Dr. F. B. Hough (Louisville, N. Y.), Alexander 
G. Bell (Washington), Rev. C. W. King (Cambridge, Eng- 
land), Sir John Bennett Lawes (Rothamstead, England), John 
O. Westwood (Cambridge, England), E. Malezieux (Paris), 
John Evans (Hemel Hempstead, England), Prof. Hermann 
Kopp (Heidelberg). 

Letters announcing change of addresses were read from: 
The Verein fiir Geographic und Statistik, F. a.-M., Dr. Otto 
Boehtlingk (Lange Strasse 13, Liepzig), Dr. Franz Ritter von 
Hauer (K. K. Natur-historische Hof Museum, 1, Burg ring 
Wicn), Dr. J. W. Mallett (University of Virginia). 

The deaths of the following members were announced : Col. 

• Oa mf>Mon, these Societies were orderetl to bo placed on Hst of exchanges to 
roceive Proceedings. 

t This Society rciiuests pp. 48'i — ^198 of No. IW), which were ordered to benent. 
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James Worrall( April 1, 1885, set. 81,) at Harrisburg, Pa.; Wil- 
liam Elder, M. D. (April 6, 1885, set. 79), at Washington, D.C.; 
Prof. C. T. Siebold (April 8, 1885, set. 81), at Munich, Bavaria. 

On motion, the President was authorized at his discretion to 
appoint proper persons to prepare obituary notices of de- 
cedents. 

The President stated to the Society that, in pursuance of the 
resolution adopted March 20th, he had appointed the following 
gentlemen to prepare obituary notices of the members whose 
decease was then announced : Dr. DaCosta for Prof. Ellerslie 
Wallace ; Mr. Frederick Graff for Titian R. Peale, and Mr. 
William Sellers for George Whitney. 

Mr. W. Curtis Taylor exhibited some composite photographs 
on the Galton method, and explained the theory and process of 
their manufacture. 

Prof. F. A.Genth presented a paper entitled "Contributions 
from the Laboratory of the University of Pennsylvania, No. 
XXIII. On the Vanadates and lodyrite, from Lake Valley, 
Sierra County, New Mexico, by F. A. Genth and Gerhard vom 
Eath." 

Prof. Cope communicated a paper on some points in Mexican 
Geology and Zoology, and also a paper on some new Eocene 
Vertebrata. 

Prof. P. E. Chase presented (by mail) a proof-sheet of a 
paper entitled " Further Experiments in Weather Forecast " 
(to appear in the Journal of the Franklin Institute for May, 
1885). Also a paper on the Chase-Maxwell Ratio. 

The election of members was postponed to October 16th. 

The President reported that he had received and paid over 
to the Treasurer, $132.44, the interest on the Michaux legacy 
due April 1st, 1885. 

The Committee on Finance reported that there were sufficient 
funds in hand for the preparation of the Zeisberger Lenape 
Dictionary for the press, if the Society should order it to be 
published. 

On motion of Mr. J. Sergeant Price, it was resolved that the 
consideration of the subject should be postponed until some 
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estimate of the whole cost of its publication should be ftimished 
to the Committee. 

Mr. J. Sergeant Price from the Committee on the Michaux 
legacy, reported that the Michaux lectures would be delivered 
as usual at the Horticultural Hall, in Fairmount Park, begin- 
ing to-morrow, and presented the following synopsis of tha 
prepared course : 

Free lectures in Fairmount Park on Botany and Sylvicul- 
ture, on Saturdays, at 4 o'clock. Prof. J. T. Eothrock will 
deliver his usual course of lectures on Botany and Sylviculture, 
in Horticultural Hall, on the following Saturdays, at 4 P. M. 

April 18. Our domestic foes. Bacteria. 

25. Our domestic foes, Bacteria. 
May 2. Evolution in plants. 

9. Fate in forests. 

16. New facts in botany. 

23. Forests in civilization. 
30. Plant freaks. 

Sept. 12. Famous trees. 

19. Unwelcome plants. 

26. Statistics of forestry. 
Oct. 3. Forest Laws. 

10. Peculiar Woods. 

17. Our park. 

24. Food adulterations. 

The rough minutes were read, and the Society was adjourned 
bv the President. 



On Composite Photography. By W, Curtis Taylor, 

{Read before the American Plnlosophical Society, April 17, ISSo.) 

Composite Photography is the combination of the images of a number 
of allied objects in such a manner as to produce one photographic impres. 
sion embodying the effects of all. There arc several ways of accomplish- 
ing this, ])ut the one to be described to night is perhaps the simplest and 

siirrst. 

fly this process the common characteristics of every group of related 
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forms may be represented with an accuracy difficult to attain by any other 
means. The experiments in this department of photography were origi- 
nated by Francis Galton, F.R.S., to illustrate pathological inquiry ; and 
they have excited great interest, especially among biologists, wherever 
they have been introduced. Dr. Billings of the Army Museum at Wash- 
ington is doing excellent work, by this means, in photographing types of 
crania. Prof. Pumpelly of Newport, K. L, is experimenting with living 
heads. Our townsman, Mr. W. R. Furness, in connection with a certain 
historical research, was the first in this city, I believe, to apply this pro- 
cess. Besides these named I know of no others in cur country working up 
this problem. 

By the method brought before you to-night, the objects to be combined 
are first photographed to one size and the unmounted prints are fitted one 
over another — eyes to eyes and mouth to mouth. In order to make this 
adjustment accurately, alight open frame, perforated at each corner with 
a small hole, is made to fit on a block having corresponding pins on its 
comers. The frame bears cross threads agreeing with the lines of the 
eyes and mouth of the picture and with the average distances apart of the 
eyes. This frame, apart from the block, is placed on the first print, and 
the threads being brought into correspondence with the features named, 
punctures are made in the print, through the holes in the frame, and the 
print is then slid upon the pins in the block. All the prints are adjusted 
to their place on the block in this way. They are then successively ex- 
posed before the camera for such a proportion of time, each, as the number 
of prints may indicate. For example, if sixty seconds were required for 
an ordinary exposure, twelve prints would receive five seconds each. The 
sensitized plate in the camera is thus acted on by a number of images pro- 
ducing one compound image in which the separate characteristics of all 
have equal repre^ntation. 

The first composition you are invited to examine is one made from pho- 
tographs — mainly taken by ourselves last summer— of all the present 
officers, seventeen in number, of the American Association for the Ad- 
vancement of Science. In this one head there is an exactly equal repre- 
sentation of the following named : 

Profs. Lesley, Cope, Newton, Hilgard, Putnam, Jas. Hall, Langley, 
Morse, Eaton, N. II. Winchell, Wormley, Gray, Thurston, Jno. Trow- 
bridge, Newcomb, Springer and Eddy. 

These notables, all laying their heads together, are supposed to present 
to our gaze the typical scientific man. 

It would extend our interest could we have a sufficient ntiinber of specr 
ialists to make fair averages in the principal departments of science. 
Whether these averages would reveal the nice points of difference that 
would be demanded is a question experience must decide. We shall be 
happy to press the inquiry. 

PROq. AMER. PHILOS. 800. XXII. 120. 2t. PRINTED MAY 26, 18Q5, 
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Next is a series of three composites from seventeen original and cotem 
poraneous likenesses of Washington, five are three-quarter views, seven 
are profiles and five are intermediate views of the face. To Mr. Wm. 8. 
Baker, who has furnished an opportunity to make these photographs with 
a special view to this meeting, we are indebted for the use of thene highly 
valuable portraits, many of which are extremely rare, and would have 
been otherwise unobtainable. 

The last combination is a plunge from Elysium to Hades. Twelve of 
the criminal class borrowed from the Rogues' Gallery, are melted into one. 
There is here one murderer The remainder are culprits of ordinary grade, 
mainly burglars. One is evidently half-witted. It makes only a fair rep- 
resentation to throw in one fool. 

In considering the results of these experiments, I think you will agree 
that — compared with their respective constituents — the intellectual man is 
not so intellectual, nor is the villain so villainous. Mr. Qalton intimates 
that this process is a beautifying one. I fear that, just to this extent, one 
line of its scientific value will be impared ; for, this being the case, we can 
look for its usefulness only as applied to the most pronounced charHCter* 
Istics. 

But if the scientific importance of this process must indeed be limited in 
one direction, may we not gather from it a useful demonstration of anoihcr 
kind? Does not its rounding and "beautifying** eflfect, — if you will 
call it so, — illustrate the idea that the impairment of individuality is the 
impairment of force? The dream of a "thoroughly balanced man,*' a 
"perfectly rounded character," etc., what whould its realization be? 
Would it be more than a man great in nothing at all ? Our scientist, as wc 
see here, is just a "nice looking" man ; but is not all force rounded out; 
of him? The same may be said for our representative from the lower 
walks of life. All bad men do not look bad the same wa}', and the over- 
lapping of characteristics tends to destroy characteristics. To borrow 
from the vagaries of phrenology, fill up between the bumps and there 
would be no bumps left. 

In the case of the Washington heads we are met by no such difficulty. 
These are the efforts of a number of cotemporaneous artists to present each 
his own conception of one particular subject, and the historical value o 
this method of averaging results is beyond computation. It is to portrai- 
ture what the sifting of the testimonies of a multitude of eye-witnesses is 
to the discovery of one set of facts. 

Despite the immaturity which must attach to experiments only begun. 
I trust you may find this presentation of the subject sufficiently suggestive 
to arouse your own valuable consideration. 
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Contributions from the Laboratory of the University 

OF Pennsylvania. 

No. XXIII. 

ON THE VANADATES AJS^D lODYRITE, 

Fh'om Lake Valley, Sierra Co., New Mexico. 

By F. a. Genth and Gerhard vom Rath. 

{Read btft/re the American Philosophical Society, April 17, 1885.) 

At a meeting of the American Institute of Mining Engineers, held at 
Washington, D. C, in 1882, the late Prof. Benj. Silliman read a paper 
"On the Mineral Regions of Southern New Mexico," * in which he gave 
the first fuller information about the extraordinary occurrence of rich 
silver ores and the accompanying minerals in the mines of the so-called 
Sierra Group, comprising the Sierra Grande, Sierra Bella and Sierra 
Apache. 

The geological position had been determined in 1881 by Prof. E. D. 
Cope, when he showed that the strata in which the ores occur belong to 
the lower coal measures. 

The ores form a bed more or less interrupted, or rather, a scries of huge 
lenticular beds or pockets between the limestone strata, which show a dip 
of about 3(P towards the S. E. This dip flattens to one of only about 15<^ 
at a depth of 180 feet. The ore bed is frequently divided by intercalations 
of limestone strata. 

The foot wall consists of a hard, more or less siliceous, blue limestone, 
with very few fossils, into which the ores frequently penetrate, as if by 
alteration of the bed rock. The hanging wall is formed l)y'a pale slaty 
limestone without siliceous indosures, rich in fossils, but without any 
ores. The separation between the hanging wall and the ore bed is perfect 

The main body of the ores is formed by oxides of iron and manganese : 
hematite, limonite, pyrolusite, manganite, psilomelane, and wad, inter- 
mixed with variable quantities of cerargyrite and embolite, together with 
small quantities of native silver and highly argentiferous cerussite and 
galenite. At many places the upper portion of the ore bed consists of flint 
and siliceous minerals which cover the argentiferous iron ores, and whicl^ 
are sometimes rich in embolite; pale yellow crystals ot vanadinite in 
druses of quartz are sometimes met with. 

These facts, mostly taken from Prof. Silliraan's paper, give a brief 

* Engineering and Mining Journal, New York, 'Jc(. U %nd 21, ISS^ pp. 1Q9 an4 
2M; 212, 218 and 214. 
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account of the geological position and tlie accompanying mlnenls whidi 
he had observed. 

A few months ago a highly interesting find was made at the Stem 
Qrande, which fhrnished some beantiAil specimens of Tery imre spedes, of 
which we received a saflScient supply for InTesUgatlon fkom Mr. N. H. 
Muhlenberg, in Lalse Valley, and his representative in Reading, P^, Mr. 
Theodore A. Kendall, to whom we are greatly indebted fbr their liberality, 
also to Mr. Bobt C. Canby, at Pueblo, Col., who has kindly fiimishad the 
writer with the vanadlnite from the Sierra Bella. 

In the following investigation the cr3rstal]ographle measaremanta and 
figures are by Gerhard vom Rath, and the analyses^ Ae., by F. A Genth. 

It may be well to give a general outline of the methods employed fbr 
the analyses of the vanadates, described in this paper. 

After dissolving in very dilute nitric acid, the insoluble raridae was 
filtered off, then treated again two or three times with dilute nitric add la 
order to bring all the vanadates into solution. Tills was espedally neces- 
sary In the case of the dark desdolzltes, but, notwithstanding thb, some 
of Uie constituents of this mineral remained undissolved, and appreciable 
quantities of lead, copper and zinc were retained, probably by the man- 
ganese dioxide which was present in considerable quantities. These bases 
were determined and their quantity added to the main portion. 

In the filtrate the chlorine was precipitated by a few diopa of sflver 
nitrate, the excess of silver removed by Just enough hydrogen dilorlde 
and the filtrate from the sliver chloride evaporated nearly to dryness. A 
large excess of strong hydrogen sulphide water was then added and the 
beaker put at a warm place for two days. Lead, copper and arsenic were 
precipitated as sulphides, but also, Invariably more or less zinc,* although 
the solution was still strongly acid. After two days' standing, the solution 
had yet a strong odor of hydrogen sulphide. It was filtered off, and |he 
arsenious sulphide separated from the sulphides of lead, copper and ziifc, 
by digestion with sodium hydrate, the filtrate precipitated with hydrogen 
chloride ; the arsenious sulphide, thus obtained, oxydized with strong 
nitric acid into arsenic acid, which was weighed as pyroarseniate of mag- 
nesium. The precipitate containing lead, copper and part of the zinc as 
sulphides, was oxydized with strong nitric acid, sulphuric add was then 
added and evaporated until the nitric acid was completely expelled. In 
the filtrate from the lead sulphate the copper was precipitated as sulphide 
and weighed as oxide, and the zinc converted into sulphide, after neutralU 
zation with ammonia, and added to the main portion. 

Ttie filtrate from the first tiydrogen sulphide precipitate was evaporated 
and the tetmoxide of vanadium re-converted into vanadic add by the nitric 
acid present, whereupon, the solution was boiled with sodium carbonate 
to separate the zinc, manganese and iron from the greater part of th^ 

*In tbennalyRisof descloizite, a2, the zinc was lost, because the filtrate troia. 
the lead sulphate which contained a porf,ioii of It, was accidentally throwiB> 
away. 
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TaDadic and phosphoric acids. As this separation is not complete, the 
precipitate was fused with sodium carbonate and lixiviated with water, after 
having reduced the manganic acid by a few drops of alcohol. Iron was 
separated from zinc and manganese by sodium acetate, the zinc precipitated 
by hydrogen sulphide from the cold filtrate, after acidulating strongly with 
acetic acid, and finally the manganese by sodium carbonate. In the 
united solutions, containing vanadic and phosphoric acids the sodium car> 
bonate was nearly neutralized with acetic acid, and the two acids precipi- 
tated either by mercurous nitrate or lead acetate. In the first case the 
mercury was driven oS* at the lowest possible temperature, then a little 
nitric acid was added, the liquid evaporated to dryness, after which the 
residue, containing pentoxide of vanadium and metaphosphoric acid, was 
ignited ; in the second place, the lead salt was mixed with a little nitric 
acid, the lead removed as sulphide, the filtrate evaporated and the residue 
ignited. 

It now remained to separate the phosphoric acid from the vanadic pent- 
oxide. They were dissolved in boiling hydrogen chloride, completely re- 
duced by sulphurous acid, and after having added a little tartaric acid and 
a large excess of ammonia, precipitated with magnesia solution. On account 
of the minute quantity of phosphoric acid, the liquid was allowed to stand a 
long time in order to secure a complete precipitation, but, in doing this, a 
small quantity of the reduced vanadic acid was re-oxydized and contami- 
nated the phosphate with a minute quantity of magnesium-ammonium 
vanadate. It was necessary, therefore, to re-dissolve in hydrogen chloride, 
and after addition of a little sulphurous and tartaric acids, to re-precipitate 
by ammonia, when a perfectly white pyrophosphate of magnesium was 
obtained. 

Vanadinite, 

Prof. Sillimaif was the first to observe vanadinite in pale, yellow hex- 
agonal crystals at the Lake Valley Mines. 

a. At the Sierra Bella it is found on wad in thin coatings, consisting ot 
minute crystals of a brownish yellow color which, under the microscope, 
show bright hexagonal prisms with the basal plane and the pyramid 
slightly indicated ; powder yellow. Analysis a. 

b. At the Sierra Grande several varieties are found. 

1. Beautiful crystals, the largest not over 5"^ long and 2.5 to 8°*™ thick ; 
hexagonal prisms, terminated by the basal plane and the pyramid. The 
angle between the prism and pyramid was found by measurement to 
be nearly 13(P. The planes are often rough, as if corroded by a solvent, 
and the crystals frequently show cavities, some appear as skeleton-like 
residues. Smaller crystals ot about 1.5 to 2°^ in length are perfectly de- 
veloped and show smooth brilliant faces. The color is orange-yellow, 
varying from wax-yellow on one side to a deep orange-red, the termina- 
tions being generally of the darkest color ; cloudy. Powder pale orange- 
yellow. Lustre greasy, inclining to vitreous. Associated with pyrolusite 
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nd implanted in calcite. MIniile Terj brillluil ooliimbliia-nA or chtny- 

'ed crystals of descloisite are implanled In, or cfTitalllied ii|N» tte Ymaa- 
dinite and calcito, and may hare been formed from conatitiieiiisof deenm- 
posed or dissolved vanadlnite. Analysis bl. 

2. Other Tarieties of Tanadlnite are associated with the blaek or duk- 
brown descloizite. They all show the hexagonal prism wsd the ban! 
plane, and most of the crystals the pyramid also ; a more oeiite pjmflsld» 
and a prism and pyramid of the second order are rarsly Inikoloil. The 
planes are generally smooth and brilliant, bat there are aome^ In which the 
basal plane is rough, as if corroded, bat sorroanded by a amooth and 
brilliant margin. The crystals vary in slse from 1.5 to 8^" hi length and 
0.5 to 2"^ in thickness. Their color is from orange-yellow to tarownish- 
orange. 

They are mostly of a more recent origin than the brown deeelolrite whflefa 
they accompany ; it appears, howerer, that the latter was stUl growhig 
when this vanadinite and iodyrtte were formed, since the large csyslals 
ot descloisite are Oequently pitted by their Imprasrions ; the Tmnadiatte 
and iodyrite seem to hare crystallised simoltaneoosly, but there are amaller 
crystals of descloizite of a red color of a more raoent origla i thtj aie 
attached to iodyrite, Tanadinite and calcite. 

Analyses : 

a. As not enoagh of the pure mineral firom the Sierra Bella ooold be 
obtained, an indefinite quantity of the incrastations apoa wad waa purified 
as much as possible by washing off tbe lighter particles and nnalyaed- 
It gave : 0.0158 grm Ag = 0.0060 grm CI, 0.8901 grm PbBO«. 0.0007 gm 
Mg,A8,0,. 0.0031 grm Mg^P^, and 0.0864 grm Yfi^ 

bl. 1 grm gave : 0.0757 grm Ag = 0.0849 grm CI, 1.0047 grm PbSO«, 
and 0.1814 grm (VP)^; 1.5665 grm, aOer deducting 0.0006 grm qoarts or 
1 .5657 grm pure vanadinite gave : 1.6669 grm PbSO^. 0.0382 grm Mg^As/),, 
0.0005 grm Mg,P,OT and 0.3779 grm V,0^. These quantities gire tbe 
following percentage : 

a. sierra Bella. bl. Sierra Qrande. 

Sp. Gr. = Atomic ratio. 6.8tt2 Atomic ratio. 

CI = 2."»-0.067 = 1 2.4»-C2.49]-0.070 = 1 

PjOj = 57-0.0011 > — 0.89-0.008 \ 

VjOj = 17 .37-0.(196 [ = 0.100 = 1.49 \ ^^•*^— 17.74-0.097 [= O.IOS= l.f 

Ab,05 = 0.21-0.001) Dot det— 1.88-0.006-^ 

PbO = 79.18-0.85tt = 5.81 78 .86-78 .31-0 .»W . = 5 

ZnO = trace. 



Less O, 100.26 

Eqtilv. to CI. = 0.66 



99.71 

The analysis bl corresponds exactly to llie formula Pb^Cl [( V AsP)04], ^^ 

which a small portion of the yanadiiim is replaced by arsenic and pbos- 

-"i^ile analysis a shows a slight excess of lead which is probably 
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Endlichile, or Vanadium- MimetUe, a new species. 

In the collection of Mr. Clarence S. Bement was a specimen, labeled 
Tanadiiiite, which showed such a peculiar appearance that its examination 
was desirable, for which purpose he has kindly loaned the same. 

There are apparently three kinds of crystals present ; some of an orange- 
yellow and orange-red color, probably vanadinite ; the largest a little over 
jmm Iq g|2e ; they are hexagonal prisms with pyramid and, sliglitly devel- 
oped, a second more acute pyramid ; both the prismatic and the pyramidal 
planes are strongly striated tlirough oscillation of the pyramidal planes 
with the prismatic ; then there are one or two bright yellow very minute 
crystals, which are imperfect and appear as, if made up of several indi- 
viduals ; the planes are the same as those of the orange crystals. The 
third mineral is developed in the form of very bright straw-yellow crys- 
tals, showing the strong striation of the prismatic planes and the two 
pyramids. On the largest crystals, not over 1°^ in length, the basal 
plane is visible, on the small ones it is quite obliterated. A few of the 
crystals were hollow. 

An imperfect qualitative analysis gave no satifactory results on account 
of the exceedingly minute quantity at disposal. Fortunately Mr. Muhlen- 
berg succeeded in securing for examination another small specimen which 
showed some peculiarities, but was evidently the same as Mr. Bemcnt's 
specimen. Implanted in drusy quartz colored by ferric and manganic 
oxides, the crystals are yellowish- white or pale straw-yellow, the largest 
8"" long and from 0.5 to l.S"*" thick, the forms are those given above. 
Some of the crystals show only a hollow prism, either empty, or filled 
with a crystalline powder which now and then assumes hexagonal forms. 
As the specimen contained only a very minute quantity which could not 
be picked out, an analysis was made flrom all the fragments of quartz 
which showed some of this mineral. On dissolving in dilute nitric acid a 
slight evolution of carbonic dioxide was observed. 

0.9518 grms gave : 0.7276 grm insoluble quartz, etc., 0.0094 grm Fe,0,, 
0.0029 grm CaO, 0.0127 grm Ag = 0.00417 grm CI, 0.0277 grm Mg^As^Oy, 
0.0152 grm VsO^. and an unweighable trace of Mg^PjOy. This gives : 



Quartz, &c.. 


— 


76.44^ 


Fe,0, 


r=: 


0.99 


CaO 


— 


0.80 


CI 


— 


0.44 


As,Oj 


= 


2.16 


PA 


— 


trace. 


VA 


= 


1.60 


PbO 


zzz 


15.94 


CO^ H,0, &c 


— 


2.13 by difference 



100.00 
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Dedacting the admixtures the pare mineral oontaiiis : 

Aiomlo ratio. 
CI = 2.18 = 0.061 = 1 

Afl.0, = 10.78 = 00*n= 0.090 = 1.48 

VA = 1'^ = 0.048/ 

PbO = 79.10 = 0.896 =6.8d 



100.00 



The small excess of lead is evidentlj owing to an admixtnre of cerosslte, 
and the mineral is a combination of one molecule of mlmetite with one 
molecule of yanadinite = Pb^CUAsO^], + PbtClCVOJi, corresponding 
to which is the following : 



CI 


= 


2.44 


Pb 


zs 


7.11 


A8,0, 


— 


11.86 


VA 


=s 


9.60 


PbO 


= 


68.99 



100.00 

The name has been suggested by Mr. K. H. Muhlenberg in honor of 
Dr. F. M. Endlich, Superintendent of the Sierra Mines at Lake Valley, 
N.M. 

Since the above has been written Mr. Muhlenberg sent a new supply ot 
endlichito which was different in appearance from that previously seeo. 
It consisted of groups of crystals of a columnar structure, some radiating 
from a centre and also forming sbeafiike aggregations. In many of them 
the hexagonal form could be distinctly seen, especially towards the diverg- 
ing ends which show the basal plane and pyramid very distinctly. Tliey 
are all strongly striated. The individual crystals are white and yellowish- 
white or straw-yellow, towards their terminations often changing to yellow 
and in a few groups to a deep orange red. The largest groups were 10^ 
in length. 

Tlio whitest gave a spec. grav. of 6. 864 and contained : 









Atomic ratio. 


01 


.^ 


2.45 


0.069 


PbO 


=:= 


73.48 


0.330-1 
0.006 i 


CaO 


^_ 


0.34 


AsjOj 


_— 


13.53 


0.087 


VA 


— 


10.98 


0.084 


P,05 




trace 





= 0.336 



100.77 
From this the nitio of the constituents appears to be about the same as 



1886.J *it)9 [Genlh and Vom Kath. 

found before, and that arsenic and vanadium are present in the proportion 
ofl :1. 

The change of color of these groups of crystals, however, appears to 
indicate that the vanadiferous mimetite or endlichite may gradually change 
into vanadinite. 

Probably the same mineral has already been observed by Prof. Silliman 
at the Torrence Mine. Socorro. N. M., where it occurs in small yellow 
hexagonal prisms which were mistaken for vanadinite, but were mimetite 
containing vanadium. 

Deseloizite. 

The writer has just received from Prof. Gerhard vom Rath the following 
communication which he gives in his own words : 

"The recently discovered crystals of this rare species surpass in perfec- 
'' tion and development by far those from previously known localities. 
" They ofiered an opportunity to examine again the different opinions re- 
** garding their crystallographic system. (Des Cloizeaux, Ann. de chimie 
" et de physique, 8 s^r, 41,78 and Websky, Zeitsch. fiir Krystallographie 
"5,542.) 

** If we retain the primitive form suggested by the distinguished French 
'^crystallographer. which has also been adopted by the celebrated Berlin 
" Professor, changing the system, however, which Des Cloizeaux supposed 
"to be rhombic, into monoclinic, we have these faces referred to the 
* ' rhombic system : 



tt 
i< 

4( 
<< 

<< 

t< 

M 
•4 






= 


(HI), 


P. 


h 


= 


(132). 


4P 


d 


= 


(012), 


J Poo 


f 


-T- 


(201), 


2 Poo 


m 
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(110). 


ooP 


1 


= 


(130). 


00 P3 


a 
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(100). 


00 P 00 


b 


— 


(010), 


00 P 00 


c 


= 


(001). 


oP 



<< 



<< 



" The fundamental angles have been measured as follows : 

: 0' (brachydiagonal edge) = 126© 56 
: 0'^ (macrodiagonal edge) = 90 54 



" thence the proportion of the orthogonal axes : 

" a : ^ : c =. 0.6867 : 1 : 0.8046. 

PROC. AMER. PHIL06. 800. XXII. 120. 2u. PRINTED MAY 26, 1885. 



Oentb and Vom Rath ] 



370 



[April 17, 





Calculated. 









: (lateral edge) 


— 


1120 32J' 


h 


: h ( bracliydiagonal edge) 




88 51^ 


h 


: h (macrodiagonal edge) 




136 6 


U 


: h (lateral edge) 




107 26 


m 


: m (over a) 


■ — 


115 i 


1 


: 1 (over a) 


=: 


55 16 


o 


: m 


— 


146 16i 


h 


: 1 


— 


148 43 


d 


: d (over c) 


— 


136 10 J 


f 


: f (over a) 


zsz 


136 49^ 


m 


; 1 


_— 


150 7i 


d 


: o 




133 i 


f 


: o 


— 


US 56^ 



Measared. 



1460 22' 



136 



{;. 



133 12 



" The pyramid h has, however, such minate faces, that accurate meas- 
urements were impossible. 

** With great attention I treated the question whether our mineral be 
rhombic or monoclinic, having at my disposal a good crystal allowing 
measurements on one side as well as on the other side of the axis a 
(brachydiagonal). I found : 



o : o (in front) 
o • o (behind) 



1260 52' 
126 53 
126 55 
126 56 



Considering the development of the faces, this difference does not exceed 
the probable error. Besides, not having observed any indication of 
twinning, I thought it necessary to maintain the rhombic system, adopt- 
ing Des Cloizeaux's opinion. Supposing Websky's views to be correct, 
the calculation of the two mentioned angles would give the following 
results : 

o (in front) = 1260 43' 



o 



o : o (behind) 



126 16 



a difference which cannot exist in our crystals. - 

*' The development of the New Mexican descloizites is different, as our 



figures 1-4 will show 




"Fig. 1 represents crystals of a dark 
"red color (implanted), attached on a 
"quartzitic gangue which is covered 
"with psilomelane. The crystals reach 
.B " 'i"*™ in size and are very bright. A 
"specimen of this kind was used for 
"the measurements. The faces f are 
"striated and dull. 
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" Fig. 2. The crystals reach 1«°" in size, 
" they are highly aggregated, sometimes so 
"thicldy and in such subparallel position 
" that the faces seem to be brolten. The 
" best specimen of this kind gave the fol- 
** lowing results : 

"0:0 (brachydiagonal edge) = 126° 45' 



«( 



m 



= 148 24 




" Considering the minuteness of these crys- 
" tals and the fact that the reflection is not 
"sharply defined, this agreement can be ^ 
" regarded as sufficient. Tliey arc attached 
" to a quartzitic gangue and of columbine 
'* red color. 

"Fig. 3 shows crystals of larger size, 
" reaching 8°"". The faces are somewhat 
"uneven, blackish- red, opaque ; the plane 
" a striated by oscillation with f. 

" Fig. 4. Wonderfully fine crystals with 
" the dominant prism m. Their size reach- 
«es S"*". Implanted on a quartzitic gan- 
"gue with pyrolusite. 

"There is a distinct cleavage parallel to ^ 
" face b, producing a reflection from the in- 
"terior of the crystals in this direction. 

"Regarding the optical properties of des- 
"cloizite I take pleasure in communicating 
" the following lines from a letter of M. Des 
" Cloizeaux, dated March 18th, 1885 : 

" 'Les anciens petits cristaux de C6rdoba, 
" portant presque toujours la base, m'avaient 
"fourni plusleurs lames minces bien paral- 
"leles k cette face et qui paraissaient per- 
" pendiculaires h la bissectrice negcUive, avec 
" plan des axes parall^le k la petite diagonale. 
"Mais les axes sont si ^cartees autour de 
" cette bissectrice et la dimension des lames 
"si exigue qu*il nem'a Jamais ^t^ possible 
" d'apercevoir les anneaux dans Thnile. A travers les lames h^ perpendic- 
" nlaires aux premieres, mais d'une orientation n^cessairement moins cer. 
" taine il est ^galement impossible de voir les anneaux autour la bissectrice 
" pMitive. On pent done seulemeni dire que les bissectrices paraissent avoir 
" Torlentation qu'elles auraient dans un prisme rhombique, mais il manque, 
" poar Avoir une certitude presque absolue la constatation de Vabsence ou 
" de Texlstence d'une dispersion inclin^c. Quant aux nouveaux cristaux 




i 
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"j^ai fait un 6sBtA pr61!minaire et 1« husard m'a&lt detacher an angle d'an 
"petit cristal passablement translacide. U portalt d faces m et2fiioet 
" o(b|). De la patience, an pea d'adrease et beaacoap de bonhear m'ont 
"permis d'arriver k ane lame tr^ sensiblement parallile anx 8 arttet 
'* m : o, et passablement transpareote, loraqa'elle a M trte amlnde. La 
"maase est pea homogine comme dans les lames extiaites des criatanx de 
*' Cdrdoba et ane bande noir dpaqae la tiaTerse en son milieu. U n'j a 
''done lien d*^ionnant k ce qae les analyses faites Jnsqa'ici ofOrent des 
" difflSrenccs dans les proportions de zinc, de mangandse on de coiTre. 
" Plan des axesparallMe & la petite diagonale et bissectrice nsgaiioe nonnale 
'*k\A lame et par consonant parallile k Taxe Terticale ; malhenreoaement 
"les cdtte da triangle (de la lame) n'ont ga^re qae }"", mals il y a bien* 
"d'esp^rer qoeqaand on poarra sacrifler sans regret an oa deox gros 
"cristaax poar les rddaire en plaqaes excessiment minces, on arrivera k 
" voir les anneaax dans rhuile, et par saite k s'assarer qael genre de dis- 
"persion lis pr^ntent.' " 

From the foregoing it has been observed that the descloizite of the Sierra 
Qrande occurs in several varieties. In the first place there are : 

a. Minute crystals from microscopic to about 1"" in size, often sharply 
defined, varying in color, rarely orange-yellow, mostly fh>m columbine- 
red to cherry -red and reddish-brown to pale clove-brown. Powder pale 
orange-yellow with a slight brownish tint. The crystals are isolated, bat 
generally united in groups, sometimes forming incrustations, and are asso- 
cialcd with calcite, quartz, iodyrite, vanadinite, pyrolusite and psilome- 
lane, sometimes completely iucrusted by the latter. Decrepitates on 
ignition and fuses to a grayish-black mass. This variety is represented by 
Fig. 2, and its composition is given in analysis a, 1, 2 and 3. 

b. The other variety, Fig. 3 and 4, is found in larger crystals, some of 
which reach 8™™ in size. They are brownish-black or black, either opaque 
or, in transmitted light, of a reddish-brown color. Powder blackish-gray 
with a yellow tint. Decrepitates on ignition and fuses to a black slag. 

As a rule, these crystals are very impure, being frequently i>enetrated by 
a large admixture ot pyrolusite which, on dissolving in dilute nitric acid, 
remains behind. 

These dark crystals appear to be the oldest of the vanadates, found at 
Lake Valley. They crystallize upon quartz and are associated with vana- 
dinite, iodyrite, descloizite of a more recent origin, pyrolusite, psilomelaoe 
and calcite. 

Analyses : • 

a. lied crystaU. 

al. For a preliminary analysis 0.4760 grm red crystals, slightly coated 
with pyrolusite, was used. They gave 0.0630 grm pyrolusite and quartz 
which, deducted from the above, left 0.4189 grm pure descloizite which 
gave: 0.3140 grm PbSO^, 0.0048 grm CuO, 0.0704 grm ZnO, 0.0082 grm 
MujO^ and 0.0873 grm VjOj. 
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a3. 1.1043 grm of nearly pure brownish-red crystals gave COlSlfgrm 
pyrolusite and quartz, giving 1.0682 grm pure vanadates, which gave 0.0017 
grm Ag = 0.0006 grm CI or 0.0226 grm vanadinite, which amount being 
deducted gave 1.0682 grm descloizite, furnishing 0.8396 grm PbS04. less 
0.0239 grm for vanadinite or 0.8157 grm., 0.0098 grm CuO, 0.0043 grm 
Mns04. 0.0012 grm Fe,Oj. 0.2454 grm VA. ^ess 0.0044 for vanadinite or 
0.2410 grm, no P^Oj and 0.0036 grm Mg^As^Oy. The zinc was lost. 

a3. 0.9762 grm of the red crystals, which were freed with the greatest 
care from all vanadinite, gave 0.0060 grm quartz or 0.9702 grm pure 
material which gave : 0.0230 ^rm loss on ignition, 0.7426 grm PbSO^, 
0.0121 grm CuO. 0.1727 grm ZnO, 0.0064 grm Mn.O^. 0.0040 grm Fe^Oj, 
0.0022 grm Mg,As,Oy and no PjOj. The Yfi^ was determined by diflfer- 
ence. 

In the average of the three analyses the percentage of MnO in al is 
left out, because it is evidently too high. 

al a2 aS Mean. Atomic ratio. 

Sp. Grav.= — 6.108— 6.105 

PbO = 55.83 — 56.20 — 56.33 — 56.12 = 0.251 =2.09 

CuO = 1.16 — 90 — 1.24 — 1.10 = 0.014 

ZnO = 17.02 — lost — 17.80 — 17.41 = 0.215 

MnO = 1.84 — 0.37 — 0.61 — 0.49 = 0.007 

FeO = not det.— 0.10 — 0.19 — 0.15 = 0.002 ^ 

ASjOj = " — 0.24 — 0.17 — 0.20 = 0.001 \_o 120 = 1 

VjOj = 21.09 — 22.56 — 21.29 — 21.65 = 0.119 i 

H,0 = not det.— not det.— 2.87— 2.37 = 0.136 =1.13 



= 0.238 = 1.98 



100.00 99.49 

c. BlacktBh'hrown crysiaU, 

cl. This analysis was made with the residue from which the best mate- 
rial was selected for c2 and c3, especially with reference to the amount of 
water present and the admixture of pyrolusite. 1.1004 grm gave on igni- 
tion a losd of 0.0290 grm. The residue, containing 0.0288 grm quartz, 
gave 0.0040 grm Fe^Og and 0.0829 grm MnO, which were deducted as 
impurities. In the analysis c2 the chlorine was determined which repre- 
sents the vanadinite, and from this the corresponding quantities were cal. 
culated for cl and c3. 0.9847 grm, free from SiO,. MnO, and Fe^Os would 
contain 0.0402 grm vanadinite or 0.9445 grm descloizite which gave : 
0.7579 grm PbSO^ less 0.0427 grm for vanadinite or 0.7152 grm, 0.0081 
gnn CuO, 0.1318 grm ZnO, 0.0326 grm MnjO^, 0.0029 grm FcaO,. 0.0068 
grm MgjASfOy, a trace of PjOj and 0.2052 grm, less 0.0079 grm for vana- 
dinite or 0.1978 grm VjOj. 

c2. 1.1300 grm of the purest crystals gave : 0.0720 grm MnOj, 0.0015 
grm Fe,0, and 0.0032 grm quartz, giving for the vanadates 1.0533 grm, 
less 0.0442 grm vanadinite or 1.0091 grm descloizite, which gave : 0.8221 
grmPbS04, less 0.0470 grm for vanadinite, or 0.7751 grm, 0.0106 grm CuO, 
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0.1469 grm ZnO, 0.0301 grm Hii,04. 0.0088 grm Fefi^ (L2SMgrmYfii 
less 0.0086 grm for Tanadialte, and 0.0088 grm Ag=s 0.0011 grm Ci = 
0.0443 grm vaDiidiDite. Ffi^ and A8,0|, on aoooant of their small quan. 
tity, were determined from the material of c2 and o8 and, after the dednc 
tion of the foreign sahstances, 3.0408 grm desdoisite gave 0.0181 grm 
Mg^As^Of and 0.0015 grm Mg,P,OT. 

cd. Another portion of the same crystals wis Ignited strongly in a pla- 
tinam cradble. 1.1560 grm gave a loss of 0.0618 grm. The mineral was 
fused to a black slag and the crucible badly injured. The ftued maas was 
dissolved with difflculy in dilute nitric acid and gaye 0.0018 grm 8iO^ bat 
contained no higher oxides of manganese. Taking the analyaia cb aa 
the basis for the subtraction of the impurities 0.0786 grm is obtained 
for MnO, and 0.0089 grm for Fe,0„ giving for the vanadates 1.0787 grm 
less 0.0450 grm vanadinite or 1.0817 grm descloizite. 0.0736 grm pyro- 
lusite has lost by strong ignition 0.0185 grm oxygen which, subtracted 
from 0.0518 grm loss by ignition, leaves 0.0888 grm for water. The 
analysis gave : 0.8444 grm PbS04, less 0.0478 grm for vanadinite or 0.7966 
grm, 0.0074 grm CuO, 0.1865 grm ZnO, 0.0841 grm Mn,04, 0.0084 grm 
FejO, and 0.3813, less 0.0093 grm for vanadinite or 0.2880 grm Y,0«. 

The analyses of the blackish-brown descloizite gave, theiefbre^ aa fol- 
lows: 







ol o2 o3 Mean. Atomtcnttio. 


Sp. Qrav.= 


' — 5.883 — 5.814— 


PbO 


— 


55.78 — 56.53 — 56.83 — 56.86 = 0.353 =3.18 


CuO 


— - 


0.85 — 1.05 — 0.70 — 0.87 = 0.011 ' 




ZnO 
MuO 


— 


13.95 ^ 14.56 — 13.33 — 13.91 = 0.173 
3.31 — 3.77 3.33 — 3.74 = 0.039 


= 0.236 = 1.90 


FeO 


^z 


0.27 — 0.34 — 0.30 — 0.30 = 0.004 




As^Oj 


— 


0.53 — 0.48 — 0.48 — 0.50 = 0.008 s 


P.O5 


— 


trace— 0,04— 0.04 - 0.04= [=0.119 = 1. 


VA 


— ^ 


30.89 — 31.63 — 31.53 — 31.85 = 0.117 ) 


Ufi 


^*^^ 


3.07 — notdet.— 3.71 — 3.39 — 0.189 


= 1.59 




98.50 99 03 — 99.46 



The analyses of the dark descloizites, after the subtraction of their admix- 
tures gave approximations, agreeing very closely with the analyses of the 
best and purest red varieties. Both contain equal atoms of lead and zinc, 
the latter, in part, replaced by the isomorphous metals manganese, iron, 
and copper, the dark varieties containing a smaller quantity of zinc and a 
correspondingly higher of manganese. A very small quantity of the vana- 
dium is substituted by arsenic and phosphorus. In the red crystals the 
hydrogen is about in the same ratio as vanadium, while the dark varieties 
contain more of the foniier, l)ut as there is an uncertainty whether some 
of the evident admixtures do not contain water, not too much importance 
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should be attached to this higher percentage. The formula for descloizite 
corresponds to those of adainite, libethenite and olivenite, being : 

Pb,[H0](VAsP)04 + Znj;H0](VA8P)0^. ^ 

lodyrite. 

Frequently associated with the vanadates of the Sierre Grande, and 
implanted in calcite in straw yellow to bright sulphur-yellow imperfect 
crystals and crj'stalline masses. The best specimen which could be 
obtained was sent by the writer to Prof. G. vom Rath, who describes 
them as follows: "The crystals of iodyrite (yellow) are imperfect in 
*' their formation, nevertheless they allow one to determine their form as 
''a combination of the hexagonal prism and the basal plane. The des- 
''cloizite shows large brqwn crystals of 4"" in size and of older origin, 
"and smaller ones of light red color and of later origin, attached to the 
*' iodyrite and calcite." 

The spec. grav. of this variety was found to be 5.609, but the analysis 
was unfortunately lost, it was found qualitatively, however, that it was 
pure iodide of silver. 

Another variety which is generally associated with the dark variety of 
descloizite and frequently implanted in it and leaving impressions on its 
planes, forms minute rounded crystals, rarely 1°^ in size, and shows 
sometimes little hexagonal prisms with basal plane ; their color is mostly 
very pale greenish-yellow, seldom brighter. A qualitative test gave also 
pure iodide of silver. 

Univeriity of Pennsylvania, April 16th, 1885. 



The Chase-Maxwell baiio. By Hrny Earle Chase, LL,D. 

{Read before the American PliHosophieal Society, April 17, 1885,) 

In 1872 (Proc. Amer, PhU. Soc, xii, 394), Chase showed that the ten- 
dency of particles, in exploded gases, toward primary and secondary 
centres of oscillation, leads to a permanent vis viva of equilibrium which 
is } of the vis iTtoa of explosive projection, and that the synchronous action 
of the sun and the earth upon the oscillating particles furnishes a ready 
method for estimating the sun's mass and distance. He also showed 
(Ibid, p. 403— 5), that the successive planetary positions in the solar 
system illustrate the influence of aethereal oscillations of a similar char- 
acter. In 1875 he showed (op. eii., xiv, 651), that the mean velocity 

2 
of expanding gaseous pressure is - of the corresponding constant velocity 
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of reyolution ; the imtlo of Hi vita % therefore, *^ ^ .408885, and we 

have Z:X;: : 1.406285 : 1. 

In 1877, Preston ( P. Mag., HI, 458 ; iv. 809), ihoired " that a physictl 
relation exists between the velocity of the particles of a medium constl* 
tuted according tothe kinetic theory, and the Telocity of propagation of 
a wave in the medinm/' Maxwell calculated the numerical valne of this 

relation at Vf, which represents Chase's ratio of ralafclTe vii vioa; hat he 
did not give the method by which he reached that nsolti and no record 
of it was found among his papers. The following thermodynamic demon- 
stration may, therefore, be satisfiictory to those who have firand any diill- 
culty in accepting the more simple and more general photodynamic pioo( 
which is fhmished by reference to oscillatory centres. 



If we represent the density of a gas, — , by p^ the fhndamental equa- 
tion of pressure becomes 

^''=¥=? • • <»> 

Alexander Naumann, iAnn, Pharm,, 1887, 1^ 267 ; /. JB., 1807. 02) 

showed that 

A' = ^-0"-r) .* (8) 

/i being the beat of molecular motion, or mean cit tita of a perfect gas ; 
j'\ the specific heat under constant pressure ; p the specific heat under 
constant volume ; ^' — ^, the heat of expansion, or vis viva of mean velo- 
city. The total specific heat is, therefore, 

^ fjL + /--r = 1/^ (3) 

Hence, p^ :p^ ::6 :9 (4) 

f?^ :tj^ :: |/5 :3 (5) 

Prof. d'Auria, in a special investigation relating to the dynamics of 

direct-acting pumping engines, not yet published, has found, by analogy, 

that 

6v 
/x = -^=. 607927^ (6) 

Substituting this value in oq. (2) wo get Chase's result : 

/ — j^ = A052Q!}y (7) 

^'=1.405285;^ (8> 

The exactness of agreement between this a prum value and the om^ 
which was found by Rontgen (1.4053 ; Fogg, 1873, 148, 603), is very 

markable. 
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Th&rmO'eUctrO'photoharic Unit. By Fliny EarU Chase, LL,D. 
{Read htfort ih^ Ameriean PhOosopMcal Society, April 17, 1885.) 

The earliest attempt at measarement, with a view to demonstrate the 
correlation of thermal and electric energies, appears to have been that of 
Principal Forbes, who found, in 1882 (P. Mag., W, 21), that the cond ac- 
tivity of metals for heat and electricity, is nearly the same. The dimen* 
aions of absolute measure involved were M, L. 

In 1848, Joule published his discussion of the calorific effects of mag* 
neto-electricity, and his determination of the mechanical equivalent of 
heat (P. Mag., xziii, 268, 847, 485). using the same dimensions, M, L. 

In 1856, Weber extended the correlation of Forbes {Pogg. Ann., xciz), 
by showing the approximate equality of the electro-magnetic ratio to the 
velocity of light (L T-^). 

Wolfs discovery of the sun-spot period was followed, in 1857, by the 
investigations of Lament and Sabine, showing the identity of the sun-spot 
periods with the periods of magnetic perturbation {Mag. and Meteorol. Obs., 
Toronto, III, Ixviii ; St. Helena, II, cxxi-cxxxvi). 

In 1860, Henshall showed the influence upon sun-spots which is pro- 
duced by Mercury, Venus and Jupiter, when in conjunction with the 
same face of the Sun {Oonnoe, xvii, 578). 

In 1868, Chase showed (Proc. Amer. Phil. Soe., ix, 288-8 ; P. Mag.,. 
zxviii, 65-9) that the mass of the Sun can be approximately estimated 
from the influence upon the barometer of the constrained " relative mo- 
tions" of the Earth and Sun. In 1864, he showed, by the investigation 
which received the Magellanic medal (Trans. Amer. FhU. Soc, xiii, 117- 
86 ; Proc. Amer. PhU. Soc, ix, 425-40 ; P. Mag., xxx, 62-7), that the mag- 
netic disturbances of the Sun and Moon are many times greater than 
simple tidal disturbances, and that they can be very closely represented 
by the disturbances of gravitating pressure, under constrained and "coerci- 
tive" relative motion. In 1869, he further showed (Proc. Amer. PMl. Soc^ 
zi, 108-7), that the constrained relative motion at Sun's surface represent* 
a cyclical gravitating and electric disturbance which acts with the velocity 
of light. 

In 1878, Maxwell (Electricity and Magnetism), published his theory 
that light consists of a disturbance in a medium susceptible of dielectric 
polarization. 

In 1884, Langley (ResearcJus on Solar Beat), conQrmed the identity of 
thermal, electric, and luminous radiation, for which Chase had suggested 
probable reasons in 1864 (I^oc. Am. Ph. Soc, ix, 408), and Draper in 
1872 (P. Mag., xlvi, 104-17). 

All of the foregoing investigations can be co5rdinated, in the region of 

greatest known energy, by means of the kinetic unit 2"* in which /i rep- 
resents an inflnitesimal particle, and v^ is the velocity of light, the elec- 

PBGC. AKSB. FHILOS. SOC: XXU. 120. 2v. PRINTED JX7LT 24, 1885. 
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trie ratio, the projectfle velodtj which repreientt thetmo^ynuiilc eneigj 
At Sun's lurfiu^ and the projectile yelodtgr which repreiente the mud- 
mum energy both of constrained rotation and of free roYolatlon in the 
solar ajTBtem. 

The greatest constant energy of free rercdntlon* which can be giyen to 
PL by solar attrsetion, is (^* ^ being the Tdoci^ of drcnlar orUtBl 

revolution at the Kantian radius r^ where solar rotation and orUtal rerc^ 
lution are synchronous. The same energy would give ^ynduonoofl ndlal 
or elliptic rcTolution through or about a mijor axis 8f^ under grvriiating 
acceleration varying inversely as r". 

The energy which would be required to produce (^ynchroiioas radial 
oscillation, under the constant gravitating acceleratkm, g^ would be 

«• times as great, or -^. 

The energy which would be required to produce constant radia] oecOla* 
tion in the region of maximum solar gravitation and ooerdlive ibrce (at 

Sun's surfibce) would be 4^ times as great, or i--l — „J1^^ ikbeliig the 

ratio of the Kantian radius to the solar radius. 

The time which would be required to communicate this mayimnm eneigy 
is <ki the time of virtual projection against uniform resistance, in the region 
of greatest solar energy, which is also the time of solar half rotation, as 
well as the minimum time of synchronous elliptic, circular and radial 
oscillation in the solar system. 

The ordinary thermal and gravitating units may be deduced frt>m the 
general unit by means of the equations 

If n "~" 



m.r^t^ 



T = ^' 



2g^h 

In the second of these equations T represents the mass of water which 
could be heated one degree by fi of oscillating luminiferous SBther, or the 
number of degrees to which fi of water could be heated ; g^ gravitating 
acceleration at Earth's equator ; h, the linear dimension of the mechani- 
cal unit of heat. 
The harmonic values are as follows : 
m^ = 829414 tn, 
r^ = 108.923 r, 
^^ = 27.765^, 

V, = 185500 miles per second. 
g ,= 82.083 feet per second. 
T = 19,775, 492,000, OOOOC. 
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A eontribuHon to the Herpetology qf M&xieo, By E, D, Oop$. 
IBead htforB the Am&riean FhUosaphicdl Society, April 17, 1886.) 

I. THE COLLECTION OP THE C0MI8I0N CIBNTIFICA. 

Thk collecUon has been on exhibition in the department of Mexico in 
the World's Exposition at New Orleans the present winter. Through the 
courtesy of the Commision, and especially of Dr. Fernando Ferrari Perez, 
the Dii^ctor, I had the opportunity of making an examination of it The 
following catalogue is valuable on account of the precision with which 
the localities can be flxed» which is a point of first importance in the 
zodlogy of Mexico. The collection was made in the States of Vera Cruz 
And Puebla, and the localities mentioned are all in the Tierra Templada. 

Batbachia. 

Spblbbpes bsllu Gray. Jalapa, Vera Cruz. 

BuFO iKTBiuaBDius Gthr. Yzucar de Matamoros, Puebla. 

BuFO AOUA Daud. From the belly of a Siban annulatum. 

Htul nigbopunotata Boul. Teziutlan, Puebla. 

Htul oraoilipbs Cope, Puebla. Said to be very abundant near the city of 
Puebla. I have led Dr. Boulenger (Catalogue British Museum) into 
error with regard to this species by accidentally inverting the relative 
sizes of the eye and tympanic disc in describing them. The disc is one- 
half the diameter of the eye, and not the reverse. In the Puebla speci- 
mens the posterior digits are a little shorter than in the type. 

Smzlxsoa baudini D. and B. Jicaltepec, Vera Cruz. 

LiTHODTTBS BH0D0PI8 CopC. Puebla. 

Lacbbtilia. 

AiroLiB ? SALLJBi Qthr. Jicaltepec. 

Pkbtnosoma obbioulabb Wiegm. Teziutlan. 

Uta bioabikata Dum. Yzucar de Matamoros. 

This locality greatly extends the range of this species, which has hitherto 
only been known from the West Coast and the Plateau. 

Boblopobxts laoBOLBPiDOTxro Wiegm. Teziutlan. 

'8oEXX>POBU8 iSifxus Wiegm. Tzucar de Matamoros. 

8oEXX>POBUB BPIN08XT8 Wiegm. Tlapanala Puebla. 

SosLOPOBUs YABiABiLis Wiegm. Jicaltepec ; Matamoros. 

SoKLOPOBUS GBAOiosus B. &. G. var. Jalapa ; Matamoros. 

Ctoluba pbotinata Wiegm. Tlapanula. 

Ctoluba aoanthuba Wiegm. Tlapanula. 

CkamjUiBOpsib KsziOAKna Wiegm. Misantla, Vera Cruz. 
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L2BICAKOTU8 sBss^TOB Copa. Jioaltepee. 
Cnexidofhobus bbzlihbatus L. Matamoiot. 
OinBiODOFHOBUS 00X110208 Oopa. Matamorot. 
Onexidofhobis dnduultus WiegDL Jicaltepac. 

QaBEKONOTXTS UOOSFHALTTS WiOgOL TesiutlUi. 

Babissia xmbbioata WiegQL T Loc. 

BuMBOBS FUBomosTBiB Oopa. Jalapa. 

Ahblttbofsu pafzllosus Oope, gen. at tp. nor. AnalytropldUuroiiL 

The preaant form is aaaantlallj intaresting u introducing Ibr the flnt 
time to tlie Western continent^ tlie fiunily of tbe AnelytropicbSt or tlia 
Typhloplithalm lizards with the tiye entirdj oonoaalad, and with the 
tongae scaly. The importance of this discoTcry is consideiibl^ as it 
shows that the sdncoid lizards have undergone in the New World the same 
degeneratiye process as in the Old World, and in the same way. This is 
a new fkct^ even sapposing that the AnielUdo of America area degenerate 
form of the same fiunilj, which is not prohable* Dr. Bonlenger believes* 
that that famOj is a degenerate type of the Angnid stem ; aTlewin whkb 
I suspect he is correct Anelytropsls is a degree farther down In the aosle 
than Aniella, in haying the epidermis absolatelj oontinooos OTer the eye^ 
as in other members of the fiunily of Anelytropids, and as in the T]rpb,» 
lopid fiftmOy of snakes. As in other forms of this character, the life of this 
type is doubtless subterranean, which accounts for its having so long 
escaped obserYation. 

Feuding the time when I shall be able to make an osteological study of 
this genus, I give its external characters, as follows : 

Ohar. gen. Rostral plate capping muzzle, the nostril at the Junction of 
its posterior border with the suture separating the loreal and first labisL 
No frontonasal nor supraorbital plates. Tliree plates on top of head, 
which should probably be identified as anterior and posterior ftontal and 
parietal. Eye scarcely visible through the single ocular plate. Scales 
equal, smooth. Vent not terminal. No limbs. No preanal pores. 

This genus only differs from Feylinia Qray (= Anelytrops Hallow), in the 
arrangement of the lateral plates of the muzzle. In that g^nus and Typh- 
losaurus, the only other genus of the family, the rostral plate is as in 
Acontias ; i. e., divided longitudinally on each side by a fissure which ex- 
tends from the nostril posteriorly. Whether the internal characters difier 
remains to be ascertained f. I give the genus the name Anelytropsls in 
order to justify tbe family name Anelytropidae. This will produce no 
confusion, as the name Anelytrops was given by Hallowell to the genus 
which had previously been named Feylinia, and as a synonym disappears 
from view. 

* Annals and Magazine of Natural History, 1835, p. 121. 

1 1 have given the skeletal oharaoters of Feylinia and Typhiosaaroa, Prooeeds. 
Acad. Philadelphia, 18(M, p. 221. 
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Char, Specif, Form slender. Tall moderately loDg, with obtuse ex- 
tremity. Scales Bcincoid, with rounded edges, everywhere'equal, includ- 
ing the preanal region. Ck)lor brownish flesh-color. 

The head is distinguishable from the body by its slightly greater width, 
«nd is slightly contracted at the position of the orbits, and continued as a 
distinct muzzle. The body is cylindrical, and the tail is a little longer 
than one-fourth the total length. Twenty longitudinal series of scales. 
The area represented by the rostral plate of Acontias, is invaded on each 
side by two labial plates, and a large loreal above them. Behind the 
second labial plate is a very small third, and above it is a large ocular 
plate which extends upwards and forwards to a line with the superior 
border of the loreal. The pale spot which 'represents the eye is situated 
in the lower posterior corner. The fourth and last labial is a little larger 
than the second, and has a narrowly rounded posterior extremity. Above 
it is a small postocular, which is in contact with the posterior frontal. On 
the summit of the head there are three scuta. The anterior, or anterior 
frontal is the smallest. It forms a transverse band between the loreal 
«nd ocular of one side and those of the other. The succeeding plate, 
the postfrontal, is the largest. It is succeeded by the parietal, which is a 
transverse plate, concave in front and convex posteriorly, and which is 
separated fh)m the postocular on each side by a single scale. Posterior to 
this scute, the scales of the body commence. 

There is a large symphyseal plate which is a triangle with its apex pos- 
terior and truncate. It is bounded on each side by a very large inferior 
labial, which is also a triangle. This is followed on the labial margin by 
two very small labial plates. A small body scale succeeds the symphyseal, 
and this is connected with the small posterior labials by a narrow plate on 
each side. These are followed by the body scales. Six laterally imbrica- 
ted scales bound the vent In front. 

Total length, M. .170 ; length of tail, .045 ; of head, to line connecting 
rictioris, .0041. 

The rostral, loreal and anterior two labial scuta are marked with minute 
papillsB, which*, when removed leave punctiform impressions. They are 
not very closely placed. From near Jalapa. 

Ophidia. 

Rhabdosoma 8BXID0LIATT7H D. & B. Misantla. 

Adelphxcub QnADRiviBGATna Jan. Jicaltepec. 

As Dr. J. G. Fischer remarks, Rhegnops Cope is identical with Adel- 
phicus Jan. 

Tantilla calamabina Cope. Teziutlan. 

HxNicooNATHUS, sp. Jicaltepec. 

Rhadinjea protbrops Cope. Teziutlan. 

Bhadinjea dkcorata Gthr. Jicaltepec. 
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"Rbadtsma. ncPBBiALXB B. is G. Jtealtepeo. 

Ophibolub foltzohub Oope. Jicaltepeo. 

Plioobboub blapoid^ Cope. TedaUan. 

KiNiA ATBATA Hallow. var. BEMM D. is B. Jloaltepea 

NnsriA DiADBicATA B. ft G. Jalapa. 

Stobbria dbkati Holbr. Jicaltepeo. 

ExTTJBNiA obkata B. is G. Jalapa. 

ExTTiBNiA 80ALABI8 Oopo. Teziatlan. 

"EUTMmX FULOHBIItATUB CopO. 

Tbofidohotub BHOiCBiFBB Hallow. MiflanUa. 

Sfilotbs oobaib L. Tar. BBBBiunnTB 0(^)e. 

Dbticobiub icABOARiTXFBBUB SohL Misanfla. 

Hafbidophbtb mbxioanxtb D. is B. Jicaltepeo. 

Lbptoobathub hbbulatub L. Jicaltepeo. 

Lbptoghathub faboiata Gfinth. Jicaltepeo. 

Tbimobfhodoh ? ooLLABiB Copo. KatamoTOB. 

SiBON AmfXTLATUX L. Tozlatlan ; Jicaltepeo. 

EiiAPS APiATUB Jan. Jicaltepeo. 

BoTHROPfl atbox L. Jicaltepeo. 

Cbotalophorus rayus Cope. An adult specimen which differs from tlie 
type in bearing only twenty -one rows of scales. The dorsal spots are 
much longer than wide, covering five rows of scales each way. 

Crotalus trisbriatus Wagl. Teziutlan. 

Crotalus basiliscus Cope. 

Boa mexicana Jan. Jicaltepeo. 

Stenostoma sp. 

n. ZACUALTIPAN, HIDALGO. 

The small collection enumerated below was made partly by myself and 
partly by my friend, Dr. Santiago Bemad, in the neighborhood of the town 
of Zacualtipan in the north-eastern part of the State of Hidalgo, close to the 
boundary lino of the State of Vera Cruz. The region is elevated, and 
belongs to the warmer part of the Tierra fria, but the ravines which inter- 
sect the country in many places, have the characters of the Tierra temp- 
lada, and at a short distance from the -town merge into the Tierra caliente. 
Tho higher lands arc covered with brake, PterU aquUina^ and plants of 
the genera Andromeda or Yaccinium or both ; or are covered with forests 
of pine or of fir. Deciduous trees are of the genera Alnus, Negnndo, 
Liquidambar, Platanus. etc., and wild species of Rubus and Potentilla 
abouud. The Tarazficum densUonU is common, but whether introduced 
or not, I do not know. Introduced species of Vinca and Rosa grow lux- 



1885.J 383 [Cope. 

oriantly. On the sides of the ravines where moist, Zamias and short tree- 
ferns, with other tropical plants, abound, and in their bottoms, innumer- 
able Cactacese, Agaves and Tillandsi® are growing in a state of nature ; 
and oranges, bananas, Erythrinas, are cultivated. The reptiles of the 
following catalogue were nearly all taken on the high country, the only 
exception I know of being the Syrrhophus, which came from the bottom 
of a ravine about two thousand feet below the general level. 

Batrachia. 
Strrhofhus yerrucipes, sp. nov. 

Posterior limbs of moderate length, the heel reaching to the anterior 
edge of the eye. The toes of moderate length, with small pallettes, but 
the anterior a little larger, and with prominent warts below, which are 
especially large at the ends of the metapodial bones. One large palmar, 
and two small solar tubercles. Skin everywhere smooth except on the 
sides, which are tubercular- areolate. No abdominal or gular fold. Head 
flat above, moderately wide, with muzzle slightly prominent, vertical 
loreal region, and obtuse canthus rostralis. Tympanic membrane more 
than two- thirds diameter of eye-slit. External nares almost at extremity 
of muzzle ; internal nares larger, and so widely separated as to be par- 
tially lateral in position. 

Color above dark bluish gray, marked with numerous black spots with 
ill-defined borders. Limbs similar, with black cross-bands, which continue 
on the external digit of each foot. Upper surface of femur, with close 
white spots on a dark ground ; posterior face dark, with a few small white 
spots. Edge of lip with a few light spots. Inferior surface white, un- 
spotted. 

Length of head and body, .026 ; of head to line connecting ricti oris, 
.008 ; length of fore limb, .018 ; of posterior limb, .039 ; of posterior foot, 
.018 ; of tarsus, .008 ; width of head behind, .009. 

This species is well marked by its proportions and its color. Its legs are 
longer and the tympanum is larger than in the S. marnoehii of Texas, 
which it slightly resembles in color. I found it in the bottom of a rocky 
gorge of a stream near its junction with the San Miguel river, at a depth 
of at least 1800 feet below the level of the town of Zacualtipan. 

The FhyUobatei bicolar, type of that genus, has narrow lateral nasal 
bones, as in Elosia. In Syrrhophus they are as in lly lodes. The Phyllo- 
bates with areolated bellies, form, I think, a separate genus, for which I 
propose the name Hypodictyon ; type H. ridens {PhyllobaUs ridens Cope) • 
Other species are ZT. vemieulatut ^d H. ehalceus of Peters. 

There is a tree-fk'og, hitherto referred to Hyla, which is peculiar in 
having the glandular areolation, which is confined to the belly in all other 
species, extended over the dorsal region as well. This is the Hyla gratiosa 
of Leconte of Florida and Georgia. On this account I propose to refer 
thin to a new genus under the name of Epedaphus. 
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Htla laoTTMPAioTM Cope. This species wis In the water at the thus of 
my visit (March). In daylight its color to bright green. 

Rana HALBoniA Eslm. 

Laobbtzlxa. 

SOBLOPOBUB mCBOLBPIDOTUB WiCgBL 
BABISfllA IMBBIOATA Wicgm. 

Olioosoica QBKiUHaBRi Copo. Indian name, ChoIompipL 

Ofhidia. 
Rhabdosoica xuTiTOBquBS, sp. noT. 

Scales all smooth, in seventeen longitudinal series. One poatocnlar ; 
inferior labial of first pair in contact in front of pregenelals, which are 
twice as long as postgeneials. Intemasals one-fonrth size of prefrontals. 
Frontal wider ilian long, anterior border gently convex. Parietalsas 
long as prefrontal and frontal together. Rostrsl plate not visible from 
above. Saperior labials six, all higher ilian lon^ except fifth, which Is 
as high as long, and the sixth, which Is longer ilian higli. The fifth Is 
separated by one, and the sixth by two temporals from the parietaL Tlie 
eye and the saperdliary plate are quite small. Seven influior lablsli^ 
fourth largest and in contact with postgeneials. Gastrosteges ITS ; anal 
entire; uro8teges24. 

Color plum-brown, the scales of three or four lateral rows slightly pale 
on the edges. In old specimens the gastrosteges are similarly colored 
with pale edges, but in younger specimens, there are at intervals pale 
spots, and the throat aud chin are pale, probably pale yellow in life. In 
young specimeDS a yellow band crosses from oue angle of the mouth to 
the other, involving the anterior three-quarters of the parietal plates. In 
larger specimens this is indistinct, and in a large specimen (455 mm.) the 
band has disappeared. 

Dimensions of a medium sized specimen : total length M. .838 ; to can- 
thus oris, .008 ; of tail, .051. Dimensions of the largest specimen : total 
length, .455 ; to canthus oris, .009 ; of tail, .045. 

I owe six specimens of this species, representing different ages, to my 
friend Dr. Santiago Bernad. They are all fh>m the high land about 
Zacualtipan. 

This species represents the extensive genus Rhabdosoma D. & B., of 
which I know eight species as found within the limits of Mexico and 
Oentral America, and as many from more southern parts of the neo- 
tropical realm. This genus I propose to retain as distinct firom the Ela- 
poidis of Boie (Catastoma and Geophis of Wagler), on account of the 
smooth scales. In the latter they are more or less carinate. There are 
five species of Elapoidis in the neotropical region north of Darien. Dif- 
fering from both of these in its divided anal scutum, is the genus Adelphi- 
cus of Jan. This name of Jan has priority over Rhegnops Cope, which 
is identical. The Rhabdosoma of Bocourt is not the same, as I have else- 
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where stated.* I was led to belieye this to be the case, on account of the 
statement of Bocourt in his generic diagnosis that the anal plate is divided ; 
whereas in his descriptions and figures they are represented as entire. 
The following is a synopsis of the species of Rhabdosoma found north of 
Darlen. 

L One pair of genelal plates. 
B, ubrinum Jan. 

n. Two pairs of genelal plates, 
a. Two postoculars. 
B.lfiieolar Q\inih,r=Rhabdo8oma hoffmanni Jan. Iconogr. Gen. des Ophl- 
dlens. 
aa. One postocular. 

p. First pair of Inferior labials separated. 

B. rostrale Jan. 

fifi. First pair of Inferior labials In contact. 

^. Seven superior labials. 
B. nasals Cope. 

jY, Six superior labials. 
B. mutUorques Cope. 
B. gtUttUatum Cope, sp. noy. 

Head rather short and wide, and slightly distinct from the body. Scales 
in seyenteen entirely smooth rows. Two pairs of genelals, the posterior 
in contact, and one half as long as the anterior. Superior labials six, the 
first and second higher than long ; the third and fourth, which bound the 
6yo, longer than high, as Is the sixth ; fifth long as high, and In contact 
with the iMirletal without Interyentlon of a temporal, as In B. tricolor. Eye 
not very small ; the superciliary plate several times as large as the postoc- 
ular. Parletals rather short. Frontal as long as wide, the anterior border 
gently convex. One temporal between parietal and sixth superior labial. 
Gastrosteges, 157 ; one anal ; urosteges, 89. Total length, .818 ; to rictus 
oris, .009 ; of tail, .051. 

Color above, uniform brown, with a reddish tinge ; below, uniform 
yellowish. The four lowest rows of scales on each side have a yellow 
spot at the tip, which becomes larger Inferiorly. On the first row of scales 
the brown Is reduced to a spot at the base of each scale. 

This species Is allied to the B, tnuHtorque$, but differs In various minor 
details. The proportions of the head are more like those of a Ninla. The 
prefh>ntals are shorter, and the frontal Is longer. The eyes are larger, so 
that the labials below It are not so high. The superciliary plate Is much 
larger, and the temporal present In B, miUUorquei Is absent In M. guttu. 
laiui. The color Is different. There are three specimens of the B. gtUtu- 
laiui in the collections of the National Museum at Washington, all brought 
from the State of Vera Cruz by Messrs. Sartorius and Sumlchrast 

• Prooeeds. Amer. Pbiios. Soo., 1885, p. 178. 

FBOO. AKBB. FHIL08. 80C. XXII. 120. 2w. PRINTED JULY 24, 1885. 
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yyy^ Fivo f uperiOT Utblalt. 

IL ufmidMaXwrn D. A B. 

The American tpedee of EUpoidis are the following: E. aAaj ytow 
Wagl. (E, HebddH Jan.); E. piepMui Cope; A doMeAoMSpAalMi Oope; 
E, braehyeephdlui Cope, and E. dugui Boc- {Geopkii dugui Boconrt). 

Stobebia 0C0IFIT01U.0ULATA Stoier. The moet loatfiem locality yd 
noted for this spedea. The 8, trapiea Cope has the head ihielda of 
this spedea, but the sqoamation of the A dthajfi, 

EuT^NiA smaoHBABTi Cope. 

'Ejjtmeoa fulohbilatub Cope. 

SiBON ANKULATXnC L. 
CbOTALUS TBI8BBIATU8 Wagl. 

m. GENERAL NOTES.. 

EuTJBNiA iNSiGNiABiTM Copc. Prooecds. Amer. Philosophical Society* 
188i p. 172» and 

E. HBLANOGABTBB Jan. loonographie Gknerale des Ophidiens. 

I am indebted to my excellent friend. Dr. Julius Flohr, of the dty ol 
Mexico, for a canoe excursion on the lake XochimUco, wliich Is seventeen 
miles fh>m the city, in the valley of Mexico. Here I had an opportonity 
of seeing the botany and zodlogy of the very irregular shores, which are 
so curiously constructed by the art of the natives. They are both indented 
in the form of loag, narrow docks, and extended in the form of piers into 
' the waters of the lake. The ends of these piers are sometimes more or less 
detached below, so as to readily be moved, from which the later state- 
ments regarding the floating islands have originated. The piers are planted 
with crops of vegetables or flowers, which are sold in the adjacent city. 

The ends and shores of the piers are the resting place of innumerable 
water snakes, which can be readily observed from a canoe. The wife of 
our Indian boatman was particularly acute in detecting these animals 
before either my friend or myself could see them. We^caught a consider- 
able number, and found that they belong to the two species above named. 
The habits of the two differ somewhat. The E. imigniarum is the more 
active, sooner seeking the water, where it swims, keeping close to the 
shore, and remaining more or less in sight until it conceals itself in a 
hole. The E, meUinogaster, on the other hand, lies quietly so as to be 
more easily taken in the hand ; but, if it once takes to the water, it seeks 
the depths, and is no more seen. It is much less disposed to bite than the 
B. in^igniarum ; the latter being, like its ally, the E, sirkUis, a very pug- 
nacious snake. 

The E. mdanogaster is one of the few species of the genus which does 
not possess bands. However, in one specimen I observed a faint trace of 
a lateral band on each side. It is also variable as to the number of its 
ocular plates, having them 2-2, 2-3, 1-3, or 2-4, 2-3 being apparently the 
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most common arrangement. The food of both these species is the Bona 
monieeumcB Baird, and another species allied to R. haUeina, The life of 
this lake is in other directions exceedingly prolific, especially in fishes and 
in minute Crustacea. 

EuT^NiA PULCHRILATUS Cope. Procecds Amer. Philosoph. Society, 
1885, p. 174. 
This species turns out to be widely distributed in Mexico. Besides the 
localities already mentioned in this paper, Mr. Hoege sends it from either 
the yalley of Mexico, or the adjacent one of Toluca. 

EuT^NiA FLAYiLABRis Copc. Same locality.* 

ToLUCA LiKBATA Ecnn. A specimen displaying the typical characters, 
among others those of the genus Toluca, in the extension forwards of 
the frontal to the internasal plates. Same locality. 

Tantilla calahabina Cope. Same locality. 

EuMECBS BREYiROSTRis Gthr. Tar. A specimen which differs much from 
the typical ones in coloration. The light lines are yery narrow, so as 
to be separated by four rows of dorsal scales ; and the adjacent edges 
of the latter are traversed by a blackish line, giving five longitudinal 
lines for the back. The inferior light line is bordered below by black- 
ish, and below this, two rows of scales have dark adjacent edges, 
forming lines. Same locality. 

Hyla arenicolor Cope. The same region. 

IV. COZUMEL ISLAND. 

This island is off the east coast of Yucatan, and measures twenty- four 
miles in length. It was recently visited by the U. S. Fish Commission 
steamer Albatross, and a fine Natural History Collection was made there. 
The number of reptiles collected is small ; the following is a list of them : 

BuFO AOUA Daud. No. 13,907. 

Abistelliger irregularis, sp. nov. 

Head rather elongate, narrow to the muzzle. Superior labials nine to 
the posterior border of the orbit, the seventh and eighth below the middle 
Of the orbit. The symphyseal plate large, with a triangular plate on each 
side below the first labial, which is the first of a diminishing series of three 
scales, the fourth being about equal to the adjacent ones. Two small plates 
Connect the lateral triangular ones. Scales of throat and head above mi- 
nute ; those of the dorsal region of the same and larger and smaller sizes 
Irregularly mixed ; all rounded and convex in form. The larger ones pre- 
dominate on the sides. Thoracic and abdominal plates small, smooth ; 
twenty-three longitudinal rows on the belly. A short palpebral spine 
over the eye. Lamellae of penultimate digit sixteen. The legs are short, 
the hinder limb pressed forwards reaching the axilla. 

The color is said by Mr. Ridgway, the distinguished ornithologist, who 

• Allied to Entcenis Is Chilopoms Cope (Kept U. S. O. Q. Surveys, W. of lOO 
Meridian, O. M. Wheeler, vol. v). This name Is preoccupied and may be 
changed to Stypocemns. 
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caught the specimen* to be green in lifo. In tloohol it is pale bN(wn$SbOf9t 
varied with a few light points, which are more nomeroiu and dlifcliicA on 
the head. There is an indistinct reticulation on the posterior paitof the 
Bides. Labial plates dark brown, the lines of their distingaiihing ratoras 
in some cases yellow. Inferior sorfkces straw color, except gnlar regioBt 
which is pale brown yellow spotted. 

Length to vent, .078 ; do. to line of canthns orto^ .018 ; do. to line of 
posterior borders of auricular meatus, .018 ; do. to axilla^ .086 ; length 
of anterior Ifanb, .025 ; do. of anterior foot» .010 ; do. of posterior limlv 
.081 ; do. of postesior foot, .015. The end of the tail is roproduoed and so 
its length cannot be given, but its base is quite robust No. 18^908. 

This species is nearer to the A, prmtigtU$ Hallow, than the A Icir Oope. 
Both are West Indian in habitat A fourth species of the genus is de- 
scribed by Bocourt under the name IdAodaetiffliu g^orgtkMUt in the Misi. 
Bel. Mexique Reptiles, p. 41, and is handsomely figured, PL x, fig. 1. It 
differs fh)m the other species according to Bocourt in the absence of the 
palpebral spine, and from the A. irregyXarit in the equality of the doml 
scales. It is from the Belize. 

SOBLOPOBUS BOALABis Wlcgm. No. 18,004. 

Ctclura. FBCTmATA Wclgm. 

IQNAHA TUBSB0X7LAT1. BHINOLOFHA Wcigm. 

Basiliscus yittatus Weigm. No. 18,905. 

EUTiBNIA RUTILOBIS, Sp. UOY. 

Scales in nineteen longitudinal rows, all keeled. Superior labial plates 
eight, the fourth and flflh below the eye ; the fifth and sixth separated from 
the parietal by a large temporal, and the seyenth seiMirated fh>m thA pari- 
ental by a single wide temporal. On one side there are two small scales 
between these large temporals which are wanting on the other side. 
Loreal as high as long ; one preocular. Intemasals as longas prefh>ntal8. 
Prefrontal elongate, with concaye sides, well separated fh>m preoculais. 
Parietals elongate. Postgeneials longer than pregeneials. 

Color brownish-olive, with a pale olive lateral band extending along the 
third and fourth rows of scales. No dorsal band except for a short dis- 
tance posterior to the nape, and a very faint trace beyond. Head daik 
brown above, with a pair of light {Mirietal spots. Superior and inferior 
labial plates and the first three large gastrosteges reddish-orange or sal- 
mon color. Under surfiices everywhere else pale olive, without martdngs. 
When the skin is stretched some light spots appear, which give an incom- 
plete outline of a row of quadrate dark spots above the lateral band. No 
traces of a superior series, although there is space for them. 

Total length, M. .755 ; length to canthus oris, .021 ; of tail, .214. Gas- 
trosteges .148 ; one anal ; urosteges 92. No. 18,906. 

This species belongs to the E. saurita group, but is more robust than the 
North American species that belong to it. It resembles in coloration and 
in the keeled first row of scales the E. sackeni of Florida. It differs in tlie 
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shorter tail, which is one-third tlie length in the E. sackeni, in the eight 
superior labials, and in the generally stouter proportions, as well as In the 
red lips. 

PSBUDBHYS ORNATA Bell. 

CiNOSTERNUM LBUCOSTOHUH Dum. 18,910-11-1^18. 

This is a variable species. Two specimens from Tehuantepec firom Su- 
michrast (Nos. 141 and 76, OolL Sumichrast), both males, are rather wider 
and more depressed than are specimens from Tobasco and Cozumel. The 
posterior lobe of the plastron expands abruptly at the base on each side. 
In nine specimens fh>m Tobasco fh)m Dr. Berendt, the posterior lobe db- 
plays its lateral conyexity behind the base on each side ; the anterior lobe 
is more accuminately rounded, and the shell is less depressed. I^one of 
these epecmens Tiave axiUary seuta. Four specimens from Cozemel are in- 
termediate in the form of the lobes of the plastron The carapace is rather 
elevated, and exhibits traces of those keels as do the others. 

The species of this genus which inhabit Mexico, with which I am 
acquainted, are the following : 

I. Carapace with three distinct longitudinal keels above. 

Carapace flat, depressed O, searpiaidei Wagl. 

Carapace compressed, elevated C sTumanum* Bell. 

n. Carapace without distinct keels. 

a. Axillary scuta rudimental or wanting and not reaching the Ingul- 
nals. Plastron entire posteriorly. 

Inguinal plate mostly behind posterior hinge ; gular very small 

O. InrevigtUaref Cope^ 

Inguinal plate large, in front of posterior hinge ; gular large 

0. Uucoeiomum Dum. 

* C mezieanum Leo. C. cruerUcUum A. Dum. 

t C leueoatomum ^ Dam." Cope. Journal Academy Phila., 1875, p. 158. Two 
•peoimens Arom Costa Rica represent this speoies, wbich is olearly distinct trom 
the C leueoatomum. Besides the two characters above mentioned, it differs 
firom the C leueostomum In the sudden enlargement of the penultimate marginal 
soute as compared with the antepenult; the former is much elevated, the latter 
is very narrow in the horizontal direction. In C. leuoottomum the size of these 
plates is graduated. The long diameter of the gular scute is less than two-fifths 
the length of the anterior lobe of the plastron; it is from one-half to two-thirds 
the same dimension in the C leucoHomum. The tree lobes of the plastron are 
relatively larger than in C leueoMtomum. The fixed portion is .75 of the anterior, 
and .66 of the posterior lobe; in C. UueoHomum it is nearly equal to the anterior, 
and is .75 of the posterior. It also dlffisrs firom the same species, in having no 
trace of median or lateral keels of the carapace. Of the two speoimens, one, 
probably a male, is a little more elevated and a little narrower than the other. 
The measurements of the two are d* : length M. .144; width, .089; of the 9 : 
length, J27; width, .088. The axillary plate, as in C. leueoHomum, is mosUy in 
firont of the axilla. The inguinal plate on the other hand is much shorter an- 
teriorly, where it narrows to a point, and extends even fnrther posterior to the 
posterior hinge-line, which is not the case in C. leucotiomum. 

From the Tlerra Caliente of Costa Rica at Slpurio, on the east coast. Discov- 
ered by Dr. Wm. M. Oabb. 
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aa. Axillaiy seato larger, reaching fha inguinal ; plaatnui noCehad be- 
hind. 
Oarapaoe narrower ; bridge not groored behind ; poaterior lobe 

ot plattron longer. (7. ilM|Mi WagL 

Carapace wider; bridge grooved behind; poaterior lobe of 

plastron rerj short (7. Jfa e w oit it AfMS. 

y. NOTBS ON AKOLEa 

AK0LI8 ▲xmBOLXTS, sp. nOT. 

Belongs to the group of the genus with round taH and smooth Tvntnl 
scales. 

The fiudal ridges are distinct^ but obtuse and soon disappear, and en- 
close a shallow concavity. The suprsorbital scuta are separated on the 
middle line by one or two rows of scales, and are distinct on the aides of 
the front* but disappear without reaching the canthal row. Th^ are 
separated at the ikdal concavity by six rows of flat, smooth soalea. The 
occipital scale is moderate, equaling the auricular meatus in slae, and is 
separated from the supraorbitals by four rows of scales. Tike sapimooulan 
form a disc of six scales, which is longer than wide; with a row of four or 
five scales of intermediate slae on the external side. Six rows of Imeal 
scales. Infhilabials smaller than the inferior labials, but distinguishable 
fh>m the mental scales. 

Head rather short and wide, shorter than the tibia (including the heel). 
The hind limb extended reaches to the end of the muzzle. Distal dHa- 
tatioQS moderate. Fan not large. Lateral scales granular ; a few median 
dorsal rows not quite so large as the ventrals, weakly keeled. 

Meoiurementi. M. 

Length of vent 040 

" " auricular meatus Oil 

" •' axilla 0188 

" •' foreleg 0188 

«' femur Oil 

" tibia (with heel) 018 

" posterior foot .OlM 

Width of head Just behind orbits 

This species belongs to the group to which pertain the small species, A. 
trochUui, roderiffuen, guenthsri, brantfordi, etc. I have five specimens of 
the A. aureolui, and comparison is not difflcult with the species named 
in view of the good descriptions and figures given by Bocourt in the 
Mission Scientiflque du Mexique. To simplify the comparison I throw it 
in tabular form : 

a. Series of supraorbital plates separated medially. 

b. Continued as distinct on the fk'ont. 

«. Continued to the series of the canthus rostralis. 



it 
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Six supraocular scales ; one row between supraorbitals ; muzzle 
elongate ; six interrugal rows ; median dorsals small, weakly 

keeled ; ear opening large A, roderiguen. 

ec. Not continued to canthal series. 
About twelve supraoculars, of which three are largest ; three 
rows between supraorbitals ; muzzle longer ; nine interrugal 

rows ; median dorsals smooth ; ear large A. trochUui, 

Six principal supraoculars ; one or two rows between supra- 
orbitals ; six rows interrugals ; muzzle short ; median dorsals 

small, weakly keeled ; ear large. A. aureolta. 

" Fifteen supraoculars ; one or two rows between supraorbitals ; 

ear small, less than occipital plate." (Bocourt) A, guentherii. 

Twelve supraoculars ; one row between supraorbitals, six rows 

ol interrugals ; ear large ; muzzle short A. brantfordU. 

^' Eight to ten keeled supraoculars; one row between supraor- 
bitals ; one interrugal row ; ear opening small, less than 
occipital scale ; scales of front and muzzle tricarinate". . ,A. bctceatui, 
aa. Supraorbital scales in contact medially. 
*'Ten or twelve supraoculars; scales of muzzle smooth; ear 
opening small, much less than occipital plate." (Bocourt) 

A, bautierU, 
Of the Anolis aureolus the Smithsonian Institution possesses four speci- 
mens from Yucatan, obtained by Arthur Schott, and two specimens fh>m 
Guatemala sent by Henry Hague. 

Color above golden gray; below (in alchohol) light golden yellow. 
The females are tinged with brown above, and have a trace of a yellowish 
dorsal band. In two of the males there are three small black quadrangu- 
lar spots on the middle line of the nape and back separated by wide 
spaces. 

AirOLIS QUA00ULT7S, Sp. UOV. 

Belonging to the section of the genus with round tail and keeled ven- 
tral scales. 

There are seven rows of truncate and keeled dorsal scales, which are 
much larger than the ventrals, or the granular laterals, from which they 
are abruptly distinguished. Muzzle short and narrowed. Supraorbital 
series separated by three rows of keeled scales, and continued well on 
muzzle, but not to the canthus rostralis. They are separated on the muz- 
zle by four rows of polygonal, nearly smooth scales. Facial rugsB obso- 
lete; facial concavity shallow. The supraocular disc consists of two 
principal large longitudinal median scuta, surrounded by seven or eight 
smaller ones. Occipital scale little larger than those by which it is sur- 
rounded, two of which separated it fh)m the supraorbitals. Auricular 
meatus much larger. Five rows of loreal, and one row of suborbital 
scales. Tibia shorter than head. Infhilabials very narrow, keeled. When 
the posterior limb is extended forwards the end of the longest toe marks 
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the front of the orbit Scales on exposed tnriSMes of Ounnr and fonaim 
large, keeled. Fan large. 

The general color is a golden green. On the hack is a series of bladdsh 
chevrons, with the angle directed posteriorly, and with the latenl brandist 
thickened anteriorly. From the apex of each branch a delicate bladdsh 
line descends rertically, stopping on the side below its middle, thus dhrld- 
ing the side into yertical areas. Head more yellow abOTC ; limbs reddish 
brown. 

Meoiurmnenit, IL 

Length to vent 

" " aorlcolar meatus 

Widthat " " 

Length of anterior limb 

" " posterior limb 

*• " femur 

" " posterior foot 
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This species is'allied to the A. trcpidanoiut Pet and the A. uni^mwiB 
H., coming nearest the latter in its scutellation. The scales of the hesd 
are however quite different* and the dorsal scales less numerous and of 
a different form. The color is unlike anything hitherto observed in the 
genus. 

One specimen firom the San Juan river, IHcaragua, obtained by Robert 
Kennicott. 

Akolis xmiFOmnB, sp. nov. 

This species is very near to the Anolii tropidanatui of Peters, and I 
should hesitate to separate it had I not a considerable number of sped* 
mens of both. The differences are three. First, the equality in size be* 
tween all the scales of the frontal region, so that the supraorbitaLs can- 
not be distinguished by size ; second, the smaller number of rows of 
larger dorsal scales, and third, the uniformily smaller size. The color alsa 
differs in all the specimens. 

The dorsal scales are in 10-12 rows, while in the A. tropidonotut they 
are in 14-16 rows ; in both the scales are imbricate and not truncate. 
There are three rows of supraoculars which are in contact with the supra* 
orbitals as far as they go, the middle two only being larger than the rest. 
There are Ave rows between the anterior prolongation of the supraorbitals 
on the muzzle. All the scales have one strong keel ; those round the 
small occipital consisting of little more than a longitudinal keel. Facial 
rugae obsolete ; cavity slight. Auricular meatus much larger than occipi- 
tal plate. The extended hind leg does not quite attain the nostril ; tibis 
a little shorter than the short head. Seven rows of loreal scales ; and two 
of suborbitals. Infralabials small, keeled. 

The color is reddish brown above and greenish below, limbs and head 
above brown. 
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Meoiurements, M. 

Length to yent 0365 

" " auricular meatus 0120 

of foreleg 0180 

Width of head behind orbits 0880 

Many specimens ftom Guatemala from Henry Hague, and one from 
Yucatan from Arthur Schott. 

VI. A SYNOPSIS OF THE MEXICAN SPECIES OP THE GENUS 

8CEL0P0RUS Wieg. 

The genus Sceloporus, as is well known, consists of terrestrial, and 
therefore depressed thoracopleurous Iguanid®, with flat scales and dis- 
tinct parietal scuta, and femoral pores, without preanal pores and gular 
dermal fold or collar. Its especial habitat is Mexico and Central America, 
the south-western parts of the United States and California. A single spe- 
cies ranges OYe^* the entire eastern district of the Nearctic Realm. Outside 
of the districts named it does not occur. 

The species are rather numerous, but their exact number has been 
uncertain. It is with the view of determining this question that the pres- 
ent inyestigation has been undertaken. Since Wiegmann described the 
most abundant of the Mexican species, synopses have been published by 
Dum^ril and Bibron and Bocourt. The latter author has published also, 
in the Report of the Mission Scientifique of Mexico, most admirable plates 
of many of the species. The material which has furnished the basis of the 
present paper is largely the property of the National Museum of Wash- 
ington. It has been furnished by the following naturalists : Messrs. 
Riotte, Van Patten, Hague, Berendt, Sumichrast, Xantus, Sartorius, 
Dug^, Potts and Major. On my own {Mirt, I have received specimens 
from Messrs. Dug^s, Hoege, Ferrari- Perez, Villada, Herrera and Bernad. 
To all of these gentlemen I wish to extend my thanks for their 'kind atten- 
tion in the matter. 

The distinction of many of the species of this genus is not accomplished 
without difficulty. I recommend it as an excellent piees de remtane* for 
those persons who do not believe in the doctrine of derivation of species. 
There are some characters, it is true, which are not subject to such variation 
as to be embarrassing. Such are the greater or less number of femoral pores, 
and the granular lateral scales of some of the species. The carination and 
wrinkling of the head-scales is frequently a valid character, but is espe- 
cially unreliable in the 8. undulatus, and one or two other species. The 
size of the dorsal scales varies in most of the species ; the number enter- 
ing a head length varying two to three in the large scaled spaces, and 
three or four in the small- scaled ones. The division of the supraocular 
plates into two or more rows is constant in a few species only ; in others 
it is variable, notably in the 8, torquatiu. The longitudinal division of the 
anterior frontal is constant in the 8. fxvriabilis, & nnifertis and 8. squamo- 
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9U9, but is present or absent Indiflerentljin sereral others. The nnmber of 
supraoculars In the principal row may be four or Ato In most of the speeles. 
The greatest difficulty is experienced in distingsishingthe North Ameri- 
can species. They are much fewer in number than has been represented 
to be the case, and the few that are admissible do not present the sttoog 
characteristics that most of those of more southern legloiis. Tha ifiL wute- 
Uttui haA an almost continental distribution in Koxth Ajnierica» wilhln the 
range of temperate and subtropical dimates. 

In the following synopsis little attention to deroted to cokmUoii, for 
although it Ihmishes important chaxacters in many of the spedes^ in 
others it is less distinctive. This part of the description is left for m foller 
monograph. 

I acknowledge here the aid I have deiiTod ftom M. Boooiiri*s work 
already dted. This naturalist In identifying and flguring the types of 
Wiegmann. has rendered an important service to herpetology. 

L Femoral pores d-^ 
Facial scales smooth ; supraoculars wide ; one parietal plate ; two can* 

thals; no collar 8. k m rW i ii. 

Fadal scales keeled ; laterals smaller than dorMls, directed apwmrds and 

backwards ; two canthals ; two parletals ; colon bright. . .8. sjaj/lwiti. 
Facial scales keded ; lateials smaller, directed upwards and haokwards ; 

two parletals ; onecanthal ; colors dull B, igiisamifi. 

II. Femoral pores ten and more. 

A Scales of the sides granular. 
Facial scales keeled ; supraoculars wide ; both frontals divided ; parietals 

two ; canthals two ; ten scales in head length &, uttformu, 

A A, Scales of sides squamous. 

* Facial scales keeled or wrinkled. 

t One scale on canthus rostralis. 
One parietal ; twelve dorsal scales in a head length 5. ehrif$aaUctM$, 

ft Two scales on canthus rostralis. 
Lateral scales equal dorsal, longitudinal ; anterior frontal single ; supra- 
oculars long ; two parietals 8. 9ealari$. 

Like (Bneus, but head and limbs shorter ; supraoculars short ; 8 scales in 

a head length, color green 8, mneus. 

Lateral scales smaller than dorsals, directed obliquely; supraoculars short, 

anterior frontal divided ; two parietals 8. tariaWii. 

** Facial scales smooth. 

t No color band across nape. 

t One scale on canthus rostralis. 
Dorsal scales converging to the middle line ; two small parietals ; two 

rows blue spots on the belly 8. pifrrhoeephahu. 

Dorsal scales in parallel rows ; one large parietal : belly unspotted ...... 

8. fnalacKiikut, 

XX Two scales on the canthus rostralis. 

I Scales small ; 12-22 in a head length. 

gOne row of large supraoculars, with granulars. 
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Three parietals ; 14-15 scales in a head length ; color in longitudinal 

bands 5. gradoMus. 

§§ Two or more rows of flat supraoculars. 

Three or two parietals ; 12-15 scales in a head length ; no bands 

8. grammicus. 
Three parietals ; 18-22 scales in a head length ; color in narrow cross- 

lines ^ 8. mieroUpidotuB, 

II Scales larger ; ten and fewer in a head length. 

g Two or more distinct parietals on each side. 
Three parietals ; 9-10 scales in a head length ; two or more bands ; no 

collar • 8. consobrinus. 

Two parietals ; no bands, a black collar from shoulder to shoulder across 

throat 8. vwiparus. 

§g One parietal ; sometimes a minute one on its posterior border. 

a. One row of large supraocular scales. 

b. Scales on side of neck and shoulder smaller. 

Two rows of spots on back 8. bit&riatus, 

bb. Scales of side of neck, etc., larger. 
Parietal scales not wider than interparietal, which is not wider than long ; 

9-10 scales in a head length ; femoral pores 11^17 8. undulatus. 

Like undulatus, but larger ; femoral pores 10 ; throat not blue ; brown 

spotted above 8. spinosut. 

Parietal scales wider than interparietal, which is not wider than long; 

6-7 scales in a head length • 8. zosteromus. 

Parietal scales as wide as interparietal, and all wider than loug ; 7 scales 

in a head length 8. meUinorhinus. 

aa. Two rows of large supraocular scales. 
One narrow parietal on each side ; a black vertical spot on each scapula : 

green 8. tcenioenemis. 

ft A dark band or collar crossing the nape (sometimes interrupted). 
1. Dorsal scales in parallel series. 

a. Dorsal scales in 25-85 series between occiput and groin. 

p. One can thai scale ; dorsals strongly mucronate ; one row of large 
supraoculars. 
"Collar incomplete above ; head less than one-flfth of length of head and 

body ; throat blue ;" Bocourt 8. htncBi, 

Collar very narrow, not pale bordered ; a little interrupted above ; head 

less than one- fourth of head and body ; throat dark slate, yellow 

spotted • 8. ferraripereu. 

Collar complete, yellow bordered before and behind ; head about one-fif\h 

head and body ; throat, belly and groin black /8. melanogasier. 

fifi. Two canthal scales. 

One large row of supraorbitals ; dorsal scales strongly mucronate ; collar 
distinctly interrupted at middle, yellow bordered ; throat and middle 
of belly yellowish-green serrifer. 
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*'One large row of supraorbitals; dornd scales strongly mucioiuile; 
throat and sides of belly blue ; collar complete not light bordered". . 

One or two rows of large supraorbitals ; dorsals not or but little mncro- 
nate ; collar complete, light bordered ; sides of belly blue* throat 

greenish or spotted • torguaiut. 

aa. About forty scales between oodpnt and groin. 

Two canthal scales ; dorsals not mucronate ; one row of large supraocu- 
lars; collar complete, pale-bordered ./orrismiL 

acta. About fifty scales between occiput and groin. 

Two rows of larger supraocular scales ; collar complete^ li|^t bordered. • . . 

amatui. 
2. Dorsal series of scales converging to the middle line posteriorly. 

Forty-three scales between occiput and groin ; two canthal scales; two 
rows larger supraoculars ; collar a narrow black line directed back- 
wards from each shoulder, pale bordered behind, mostly interrupted ; 
throat not blue dugetL 

ScsLOPOBUS HOBBiDus Wicgmaun, Herpetologia Hezicana, pt 1, 1884^ 
p. 50. Trapidolepidut harridui Dum. Bibr., Srpet. Gtotole, ir, 1887, 
306. * Bocourt, Comission Sdentiflque Mexique, p. 178, pL XTiii, 8, 
8a, 8b. Sceloporaut oHgoporui Cope, Proceeds. Acad. Philada., 186i 

p. 177. 
Colima, </. Xantus, A, Dugis ; Guadalaxara, Mc^ar ; Vera Cruz, Comm, 

Scientifique. 

ScELOPORUs 8INIFERU8 Cope, Proceeds. American Philosoph. Soc., 1869, 
p. 159. Sceloporus humeralis Bocourt, Mission Scientifique, 1875, p. 
206 ; pi. xviii, bis figs. 3, 3a, 8b. 
Teliuantepcc, Sumiehrast ; Oaxaca, ^XU. 

ScELoroRus SQUAMOsus Bocouft, Mission Scientifique Mexique, 1875, 
212, pi. xviii, bis 7, 7a, 7b, 7c ; xix fig. 8. 
Costa Rica, Van Patten ; Guatemala, Miss, QcienUf. 

S€ELoroRU8 uTiFORMis Cope, Proceeds. Academy, Philada., 1864, p. 
177 i Bocourt, Miss. Sci. Mex., 187, p. 208 ; pi. xviii, bis, 6, 6a, 6b. 
Colima, «/. Xantus, Duges. 

ScELOPORUs CHRTsosTiCTUs Cope, Pfoceeds. Academy, Philadelphia, 
1866, p. 125. Sceloporus cupreiis Bocourt, Miss. Scientif. Mex , 1875, 
p. 210; pi. xviii, bis 2, 2a, 2b. 
Yucatan, Scliott ; Guatemala, Van Patten ; Oaxaca, Boucard. 

Sceloporus scalaris Wiegmann, Herpetol. Mexicana, 1834, p. 52, tab. 
8, fig. 2. Trapidolepis scalaris Dum. Bibr., Erpet. Gen., iv, 1887, p. 810. 
Sceloporus scalaris Baird, U. S. Mexican Boundary Survey, Reptiles, 
p. 6. Bocourt, Miss. Sclent. Mexique, p. 202, 1875; pi. xviii, bis, 9, 9a, 
9b. 
Colima, Duges ; Cuernavaca, Mehedin; City of Mexico, Cope; Zacual- 
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tipan Hidalgo, Cope ; Orizaba SumiehraBt ; Monterey, Cope ; S. W. Texas, 
Mamoch; Sonora, Kenrurly, 

ScBLOPORUs AENEUS, Wiegmann, Herpet. Mev. 1884, p. 52 ; Tropidolepis 
aeneue, Dom. et. Bibr. Erp. Gen. t. iv, 1837, p. 809 ; Scdoporus aeneus, 
Fitzinger, Syst. Kept., 1848, p. 76 ; Tropidolepis aeneus, Gray, Cat. 
Brit. Mas., 1845, p. 210; Id. Aug. Dum^ril, Cat. Mus., Paris, 1851, p. 
78 ; Sedoportis aenetts, Bocoart, Com. Sci. du Mex., iii, Rept. p. 204. 
pi. XTiii, bis, fig. 4, 4a, 4b. 
"Mexico," Boueard; Jalapa, Flohr, 

SCBLOPORUS YARiABiLis Wiegmann, Herpetologia Mexicana, 1834, p. 51 ; 
Bocourt, Miss. Sci. Mexique, 187 , p. 200, pi. xviii, bis, 1, la, lb, xix, 
fig. 2. Tropidolepis variabilis Dum. Bibr., Erpet. Gen., iv, 1837, p. 806. 
Guatemala, both slopes, Commision Scientifique ; La Union, San Salva- 
dor do, ; Guatemala, Hague; Tebuantepec, Sumiehrast; Orizaba, Sufni- 
ehrast ; Mirador, Vera Cruz, Sartorius ; Xalapa, Monies de Oca ; Monte- 
rey, Cope, 

SCELOPORUS PTRRHocEPHALus Copc, Procceds. Acadcmy Philada., 1864, 
p. 177. 
Colima, Xantus; Guadalaxara, Major, 

ScELOPORUS MALACHiTicus Copc, Proceeds. Academy Philada., 1864, p. 
178. Seeloporus smaragdinus Bocourt, Mission Scientifique Mexique, 
1875, p. 186, pi. xviii, figs. 6, 6a 6b ; xix, figs. 11a, lib. 

Costa Rica, Riotte, Oahb; Guatemala, Hague, Salvin, Van Pottten ; Yuca- 
tan, Schoti, 

ScELOPORus GRACiosus Bd. Gird., Proceeds. Acad. Philada., 1852, p. 69. 

Stansbury's Report Grt. Salt Lake, 1852, 346, pi. v, fig. 1. Bocourt, 

Miss. Sci. Mexique. Seeloporus gracilis Bd. Gird., Proceeds. Acad. 

Philada., 1852, 175, Girard Herpetol. U. S. Ex. Exped., 1858, pi. xx, 

fig. 1-9. 
Salt Lake City, Utah., Pitt river, California, Neuiberry ; Owen's valley. 
Cal., Horn ; Southern Oregon, Cope, 

ScELOPORUs ORAMMicns Wlcgm., Herpetol. Mexicana, pt. i, 1834, p. 51 : 
etiam Isis von Oken, p. 369, exclus. var. microlepidota ; Bocourt, Miss. 
Sci. Mex.. 187., p. 192, pi. xviii, bis 12, 12a, 12b ; Seeloporus heterurus 
Cope, Proceeds. Acad. Philada., 1866 p. 832. 
Tebuantepec, Sumiehrast ; Mirador, Vera Cruz, Sartorius, 

ScELOPORUS MiCROLEPiDOTUs Wiegmann, Herpetol. Mexicana, 1834, p. 
61 ; Bocourt, Miss. Sci. Mexique, p. 194, pi. xviii, bis figs. 18, 18a, 18b, 
18c, 13d. Tropidolepis mierolepidotus Dum. Bibr., Erp. Gen., iv, 1837, 
p. 307. 
Colima, Ohiesbrecht; Puebla, Duges, Ferrari-Perez ; Oaxaca, Boueard; 
Toluca, VUlada ; Zacualtipan, Bemad, Cope ; Mirador, Vera Cruz, Sar- 
torius; Orizaba, Sumiehrast ; Guanajuato, DugSs, 

ScBLOPORUS coNSOBRiNUs Baird Girard, Marcy's Report on Red river. 
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1858, p. 287. SosUfponu garmomi Boutonger, Fiooeed% 2&ooL 8oe. 
Londoi^ 1884. 
Ogdeiif Utah, Ha^4m^ 

SoBLOPOBUS YiYiPABUi Cope, sp. noT. 

Scales of bade in parallel series, rather large, eight In a head length, 
ajtrongly keeled and mncionate. Lateral scales but little, abdominal scales 
a good deal smaller than the dorsals. Lateral series not rery oblique. 
Head scales entirely smooth. One row of wide snpiaooulan, aepaiated 
by one row of very small scales from the snpiaorbitals, and two rows from 
the snperciliaries. Anterior frontal nndirided ; interparietal sabqaadiate ; 
two parietals on each side. Preaurlcolar scales not larger than tamporals ; 
two canthals. Posterior foot reaching to front bordtf of ear meatus when 
leg ii extended. Femoral pores fifteen. Length of head a little lew than 
one-fonrth that of head and body. 

Color of males above brown, sometimes green ; of a fbmale, green. 
Sides of belly blue with a dark internal border ; belly, breast and chin 
straw-color. A black spot in firont of the shoolder, which rises IbU> a 
pomt Just above the humerus, but Joins its fSsllows by a black line round 
the throat. In front of it, the throat 1% for a short dlstanoe, pale blue. In 
the female there are some indistinct dark spots on the sides of the back. 

Four specimens from Orixaba, Vera Gnu; Sumiekroit; one tnm Um- 
dor, 8artariu$; and one fh>m Tehuantepec, SwnichratL The last named 
has two rows of larger supraocular scales. The female fh>m Orizaba con- 
tains in the oviducts six well- formed young not enclosed in egg shells, 
which shows that the species is viviparous. 

SoELOPORUs BiBBRiATus Hallowell, Procceds. Acad. Philada., 1854-5, p. 
98. U. 8. Pacific R. R. Survey Report, 1859, Reptiles, p. 6, pi. vi, 
vii. Bocourt, Mission Scientif. de Mexique, 195, pi. xvili, bis fig. 10, 
10a, 10b. 
California, Heerman, Larquin, Baucard. 

Sc£L0P0RU8 UNDULATUS Wiegmanu, Isis, 1828, 869, Bd. Gird., U. S. Pac. 
R. R. Surveys, Whipple's Report, p. 87 ; Bocourt, Miss. Sci. Mexique 
195, pi. xviii, bis figs. 11, 11a, lib. Stellio undulatui Latreille, Hist. 
Nat. Rept, ii, 1802, p. 40. Agama undulata Daudin, Hist. Nat. Rept, 
iii, 1805, p. 384. Uromastix undulatiu Green Merrem. TropidaUpit 
undulatus Cuv., Regne Animal, Ed. ii, ii, 1829, p. 38. Gray CaUl. 
Brit. Mus., 1845, 208. Dum^ril Bibron., Eq). G6ii4rale, iv, 1837, p. 298. 
Holbrook, N. Amer. Herpetol., iii, 1838, p. 58, pi. viii. 6eelap<iru» 
occidenialii Bd. Gird., Proceeds. Acad. Phila., 1852, p. 175. 8.fron- 
talisBd. Gird., loc. cit., Scdoporiu longipes Baird, 1. c, 1858, p. 254. 5. 
ditpar Bd. Gird., 1. c, 1852-3, p. 127. S. floridanus Baird, 1. c, 1858, 
p. 254. 
North America, from ocean to ocean, not south of Arizona and New 

Mexico. 
As already remarked, the wrinkling of the plates of the head of this ipe- 
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cies does not occur in half the indiyiduals. On the other hand, the wide 
supraocular plates are never divided. 

Subspecies bharagdinus Cope, Report U. S. Expl. Surv. W. of 100th 
meridian. G. M. Wheeler, Vol. v, Zodlogy, p. 572, pi. xxiv, fig. 2, 

Differs considerably from the typical S. undulatus in color, being either 
green above, or brown with large green spots transversely arranged. 

Great Basin ; Utah, Nevada and Oregon, Newberry, Hetishaw, Cope, 

ScsLOPORUS spiNOSus Wiegmann, Isis, 1828, p. 869 ; Tropidurus Bpinonu, 
Wagler, 8yst. Am ph., 1880, p. 146 ; Tropidolepii $pino9tt$. Gray, 
Synops. Rept. in Griffith's Anim. Eingd. t. ix, 1881, p. 43 ; Sceloporus 
ipinonu, Wiegmann, Herp. Hex. pars 1, 1884, p. 60, tab. vii, fig. 8; 
Tropidolepis tpinomi, Dum^r. et Bibron, Erp. Gen. t. iv, 1837, p. 304 ; 
Seeloponis spinosus, Fitzinger, Syst. Rept., 1848, p. 75 ; TVapidolepit 
9pinoiU9, Gray, Cat. Liz., Brit. Mus., 1845, p. 209 ; Ang. Dum^ril, Cat. 
meth. coll. Rept., 1851, p. 77 ; Sceloporus epinoeus, Boucourt, Miss. 
Sci. du Mexique. iii« Rept. p. 174, pi. xviii, fig. 2, 2a, 25. 

Guanajuato, DugSe, 

The 8. epinoeus approaches the 8. undulatue very closely, differing 
principally in size and in color, and the smaller number of femoral pores. 
A Texan form appears to connect the two. 

ScBLOPORUS zosTBROMUB Cope, Procceds. Acad. Phila., 1863, p. 105. 8. 

cltrki subsp. zotteromiu Cope, Check-list, 1875, p. 49. 
Lower California, Xantus, Belding ; Southern Arizona. 
ScBLOPORDS MELANORHiNus Bocourt, Ann. des Sciences Naturelles^ iii, 

1876, p. 85. 

Tehuantepec, SumUhraet; Colima, Xan<v«. 

Sceloporus t^niocnemis, sp. nov. 

Scales of the back in nearly parallel series, twelve of them equaling the 
length of the head, keeled and mucronate. Two canthal scales. Anterior 
frontal not longitudinally divided. Supraocular scales in two larger rows, 
of which the inner contains four or five scales, and the outer three or two 
shorter ones. One parietal scale. All the head scales smooth. Scales of 
sides equal dorsals, their keels directed upwards and backwards ; those of 
belly smaller and entire. Thirteen femoral pores. 

Color above bluish olive, with numerous small irregular black spots. A 
vertidil black spot rises vertically from the shoulder, and is separated from 
that of the opposite side by a space equal to its length. Inferior surfaces 
brassy, the sides blue-tinged in front of the groin ; chin blue ; no black 
collar on throat or nape. Two black bands, separated by a brown one on 
the posterior face of the thigh. 

Length of head and body to vent, M. .040 ; length of head to line of 
anricular meatus, .011 ; length of posterior leg, .030 ; of posterior foot, 
.016; of tibia, .008. 

Guatemala, Hague, A single specimen. 
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BoELOPORus LUHJEi, Booourt, Com. 8gL dn Hex.« iii Baptj p. 18i pL 
XYiii, bis fig. 6, Oft, 6b. 
Guatamala* Baanart. 

SCSLOPORUS nBRABIPBRXZI, Sp. nOT. 

The spedaB belongs to the 8. t&rguaiu$ gnmp, but is quite difierent. It 
is of about the sixe of the iSL dugui^ and resembles it in coloration, but bss 
entirely different characten of the squamatlon of the head and bodj. 

Dorsal scales large in parallel rows, 0.6 in a head length* 85 in a line 
from head to line connecting groins, with well dereloped keels and mn- 
crones. Lateral scales a little smaller in oblique series^ which run upwards 
and backwards. Ventral scales a good deal smaller. Femoiml pores 
eighteen. Auricular scales not larger than those in front of them. Scales 
of head smooth, one only in canthal row (in one of five specimens, there 
are two). Anterior frontal not divided, one row of wide tnnsTarse supra* 
oculars, separated from the supraorbitals by one row of scalec, and by two 
smaller rows from the superdliaries. Interparietal plate subquadiate ; 
parletals two on each side. The posterior foot is short, and reaches a little 
anterior to the meatus auditorius when the posterior leg is extended for* 
wards. 

Color above dark olive, below light yellow. A black scapular spot 
which sends a narrow black line upwards and backwards, which sometimes 
meets its fellow of the opposite side, but generally fails to do so 1^ one or 
two scales. Sides of belly bluish slate color ; throat dark slate color, with 
scattered yellow scales. No black collar acroes throat. A female has 
scarcely any markings, there being a few brown lines on the scales above 
and below. 

From Dr. Alfred's Dug& ; Nos. 9874-76-78-80 and -95. Named in 
in honor of Dr. Fernando Ferrari-Perez, the energetic chief of the Com- 
mision Cientifica of Mexico. ? From Guanajuato. 

SCBLOPORUB MELANOOASTBR, Sp. nOV. 

Dorsal scales in parallel series, large, six of them equaling a head- 
length, all keeled and strongly mucronate. Lateral scales smaller than 
dorsals, graduating into the still smaller abdominals. Lateral abdominals 
mucronate and notched, not keeled. One canthal scale which reaches the 
large subaareal. A small flat scale on the upper side of the canthus repre- 
sents the anterior canthal. Supraoculars in one row of five large plates, 
which are separated by a rather large row from the supraorbitals all round, 
and by two rows of smaller scales from the superciliaries. Auricular 
Bciiles large. Eighteen femoral pores. Scales of front entirely smooth ; 
anterior frontal not divided ; two parietals. Posterior foot short, scarcely 
ciiimling the length of the head, including the auricular meatus. 

Color above sea green, with a wide olivaceous band down the median 
dorsiil region. A black nuchal collar ot only two scales in width. Which 
has a broiul yellow border. The anterior border is divided by three longi- 
tudinal Ktriii' of the ground color on adjacent rows of scales. Top of hesd 
dark olive. Lips, thorax, middle of abdomen, extending on each side over 
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the groin, black ; chin, throat and sides blue. The collar is a conUnna- 
tion of the black of the thorax. 

Length of head and body to vent, M*. .116 ; length of head to posterior 
line of auricular meatus, .028 : length of posterior leg, .068 ; of hind foot, 
.031 ; of tibia, .026. 

A male specimen of this species was sent to the National Museum by 
Dr. Dng^ of Guanajuato, Mexico. Associated with it is another speci- 
men apparently of a variety of the 8. torquatut, with which it agrees in 
all essential characters. Nevertheless, it agrees with the 8. melanogaster 
in the character of its collar and the borders of it. The color below is 
yellow, with the throat and chin marbled with a very pale blue, between 
yellow scales. The dorsal region is light brown, and there are four rows 
of dark brown spots. There are two canthal plates and one row of large 
supraoculars. No. 9877, National Museum ; from Dr. Alfredo Dug6s. 
Probably from Guanajuato. 

SCELOPORUS SERRIFER Copc, Procceds. Academy Philada., 1866, p. 124. 

This species is, as supposed by Bocourt, nearly allied to the 8. torgtuUtu, 
Of four adults specimens, three have the collar interrupted, and one has it 
continuous over the nape. In three young specimens the collar is unin- 
terrupted. In none of the adults are there more than ten femoral pores. 

Yucatan, 8choU, 

ScELOPORUs ACANTHiNUS Bocourt, Misslou Scleutifique Mexique, iii, Rep- 
tiles, 180 ; pi. xviii, figs. 10, 10a, 10b ; xix, figs. 4, 4a. 
St. Augustino, West Gautemala, Commi$um Sdentiflque, 

ScELOPORUS TORquATUS Greene and Peale ; Agama tarquaia Greene and 
Peale, Journ. Acad. Phila., t. Vi, 1827-1828, p. 231 ; 8eeloponi8 torqua- 
tu$ Wiegmann, Isis, 1828, p. 369 ; Tropidurui, 8celoporu8 iorquajtitu 
Wiegm., Wagler. Syst. Amph., 1830, p. 146 ; Tropidolepis torquatus 
Gray, Synops. in GrifiJth's Anim. King., t. ix, 1831, p. 43. 8celoparuB 
torquatus Wiegmann, Herp. Mex., pars, i, 1834, p. 49, tab. vii, fig. 
1 ; Tropidolepis torquatus Dum. et Bibr., Erp. Gen., t. iv, 1837, p. 301 ; 
8eeloporus torqv^atvs Fitzinger, Syst. Kept., 1843, p. 76 ; Tropidolepis 
torquatus Gray. Cat. spec. Liz., 1845, p. 208 ; Aug. Dumeril, Cat. meth. 
coll. Kept., 1851, p. 77 ; 8celoporus formosus Wieg., Herp. Mex., 
pi. i, 1834, p. 50, tab. vii, fig. 2 ; Tropidolepis formosus Dum. et 
Bibr., Erpet. Gener., t. iv, 1837, p. 303 ; 8celoporus formosus Fitzinger, 
Syst. Kept.., 1843, p. 76 ; Tropidolepis formosus Gray, Cat. Liz., 1854, 
p. 209 ; Aug. Dumeril, Cat. meth. coll. Kept., 1851, p. 77. 8eeloporus 
formosus Bocourt, Com. Sci. du Mexique, iii Kept., p. 182, pi. xviii. 
fig. 8, 3a, 3b, 3c. Seeloporus poinsettii Baird and Girard, Proc. 
Acad. Phila., 1852, p. 126 ; U. S. and Mex. Bound. Survey, 1859, p. 
5, pi. xxix, figs. 1-3. Bocourt, Miss. Sci. du Mex., iii Kept., p. 171, 
pi. xviii, fig. 9, 9a, 9b, 9c. 
Colima, Dugis; Oaxara, Boueard ; Xalapa, Keating, Mbntesdeoea; 

Vera Cruz, Sartorius ; Monterey and Laredo, Cope ; Texas, Clark. 

PROO. AMER. PHILOS. 80C. XXII. 120. 2y. PRINTED JULY 29, 1885. 
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The most difficult problems to settle- in the genus Boelopomi^ nra the 
limits of the species 8.UMrquaiut and 5. tindirfaftii. With oomldenUe 
material, and the uperience of Mr. Boconrt hefiure m^ I do not UmI tiiat 
I can make more than a contribution to the question as regards the & lir> 
guatui. The collection of Individnals I include under that name^ embiaoss 
some with one row of large supraocular plates* and some with two ; some 
with mucronate, and others with entire dorsal scales in numbers Taiying 
from twenty-flve to thirtj-flTe between occiput and groin ; spedmens with 
the anterior collar border divided and those where it is entire ; and thoss 
with blue and those with gray throat and chin. In the following ^ n opsfa 
of varieties I indicate the localities where they are darired. 

L One row of large supraocular scales. 

Dorsal scales not mucronate ; collar bord» not interrupted. . B, L tarfuaiMi, 
Xalapa, KeaUng. 

n. Two rows of large supraocular plates. 
Dorsal scales not mucronate ; collar border not interrupted ; nowhere 

blue ALpoinattiL 

(Four from S. W. Texas, Cope, and two from uncertain Mexican locali- 
ties.) 

Dorsal scales not mucronate ; collar with anterior border divided ; ba^ 
dark spotted, sometimes with light borders ; diln, throat and sides 

blue • 8.t eifan^gen^ 

(Seven from Monterey, Nuevo Leon, C01M.) 
Dorsal scales strongly mucronate ; anterior collar border divided, and 
forming two yellow spots on nape ; sides blue ; chin and throat not 

blue 8.U muermkUui, 

(Four from Vera Cruz, Sartorius.) 

Dorsal scales stongly mucronate, a little smaller (eight equaling head) ; 

collar very slightly interrupted, borders very pale ; green, sides and 

narrow inferior collar blue ; chin and throat not . . ...,8. i. formoiui. 

Four from Xalapa, MonU% de Oca. 

As in 8. i. cyanogenys, but scales smaller ; 8-10 in head ; smaller 

8, L minor. 
Two specimens from Dugei ; Zacatecas. 

Finally the second form described under 8. melanogiuUr may constitute 
another variety approaching the 8. t torqttatus, but with the anterior 
collar border interrupted as in 8, t. cyanogenys, and the back spotted as 
in 8. t.formoius. 

Should the interruption of the collar seen in the 8, oerrtfer prove to be 
an inconstant character, that form must be regarded as subordinate to the 
8. torquatus, entering Sect. I, but related to the 8. L mitcronatus. Should 
the anterior cantbal scale appear in the 8. melanogaster, nothing but color 
will distinguish it from the 8. t. torquatui, but the strongly mucronate 
scales, and the very different color, which are, however, weakened in 
importance by the 8. U mitcronatus with similiar scales, and the 8. t, cyano- 
genys with its blue chin and throat. 
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The deflnition of the 8. t torquattu is taken from the type of Peale and 
Oreene, which is preserved in the Museum of the Philadelphia Academy. 
It is correctly identified and figured by BocoUrt. 

ScELOPORUB jARBOYii Cope, Report U. S. Geol. Expl. Surv. W. of 100th 
mer. p. 569, pi. xxiii, fig. 2, %b, 2c, 2^2. 
Southern Arizona. 

ScELOPORus ORNATUS Baird Girard, Proceeds. Academy Philada., 1858, 

p. 254. Kept. U. S. Mex. Boundary, Survey, Zool. Reptiles, p. 5. 
Patos Coahuila, Couch, 

ScELOPORUS DUGESi Bocourt, Miss. Sci. Mexique, iii. p. 188 ; pi. xviii, 
fig. 7, 7a, 76. Dropidolepis iniermediu$ Dug^s, La Naturaleza, Mexico, 
vol. iv, p. 29, pi. i, figs. 21-52. 
Guanajuato, DugSs, 

APPENDIX ON A COLLECTION FROM NEW PROVIDENCE, 

BAHAMA ISLANDS. 

This collection was sent to the Academy of Natural Sciences of Phila- 
delphia hy Professor Henry C. Chapman, and was submitted to me for 
identification by my friend Allan Gentry, Assistant Curator. 

Tbaghycephaltjs bbftentriokalis Tsch. 

LiTHOOTTES PLANIROST&IS CopO. 

Anolis bjlqrm Bibron. 

Anolis principalis L. var. porcatus Gray. 

Ungualia maculata Bibr. 

DiADOPHIS RUBBSCENS, Sp. ROV. 

Scales in seventeen longitudinal rows, uniporous. Superior labials 
eight, the third, fourth and fifth entering the orbit ; the fifth higher than 
long, and the seventh and eighth longer than high. The sixth narrowed 
and trnncate above. Nostril large. Loreal plate with the posterior border 
oblique and equal to the inferior, and longer than the superior or anterior. 
Preocular reaching top of head, but not touching firontaL Postoculars two, 
smalL Temporals 1-2, the first in contact with both postoculars and the 
posterior three labials. Rostral broader than high, not protuberant, barely 
visible from above. Internasals and prefrontals each subquadrate. Fron- 
tal elongate, twice as long as wide in front ; superciliary borders a little 
concave. Parietal plates elongate, common suture not so long as frontal. 
Gastrosteges, 162 ; anal divided ; urostegea, 119. The teeth are subequal 
and are rather widely spaced. 

Color light reddish-brown above, below dirty white tinged with pink. 
A brown band from nostril to eye, and a dark shade along the superior 
borders of the labials posterior to the eye. Labials and chin yellowish ; 
the former very faintly reddish-brown. 

Total length, M. .413 ; of tail, .139. 
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EXPLANATION OF FIGURES. 

Fig. 9a, p. 184, side view of head, of JjUl^iroptiiptipiUoiUi, | natuiml iIm. 
Fig. 9b, top of head ; and Be, inferior view of aame, both | nat alae. 

This flgnre was published in the prerloiis number of the Piooeediap of 
the Society, May 8th, 1886. 



OhUuary NotUe af WiUiam 8. Vaux. B^ FkOip H, Law. 
{Bead btfore the American PkOoeophieal Soei^if, May 1, 1885,) 

William Sansom Yanz was bom in Philadelphia, on March 19, A.D. 
1811. 

He was the eldest son of George Vans, a member of the Philadelphii 
Bar, and of -Eliza H. Vaux, his wife, a daughter of William Sansom, who 
was a prominent merchant in the East India trade at a time when Phila- 
delphia formed the centre of the commerce of the United States, and who 
was also femous for his enterprise in building. Many large blocks of 
buildings, now largely converted into stores and business offices, remain 
to testify to bis sagacity in appreciating the growth of the City of Pliils- 
delphia. Mr. Vaux's parents on both sides were descended from the 
members of the Society of Friends. His ancestors had been long settled 
in the Province of Pennsylvania, and bad long occupied a prominent and 
respectable position there. Indeed, I understand that originally they 
were connected by marriage with the families of George Fox, the 
founder of the Society of Friends, and of William Penn, the founder of 
the province which bears his name. 

Mr. Vaux, however, in early life left the Society, and became connected 
with the Episcopal Church. Inheriting as he did large means, Mr. Vaux, 
was, I believe, never actively engaged in business except in that which 
was made necessary by the management of the family estates. 

He early developed scientific and literary tastes, for the cultivation of 
which his ample fortune gave him both the leisure and the means. 

Particularly was he devoted to mineralogy. In collecting rare speci- 
mens, be spared neither time, labor nor money. His collection of rare 
minerals became one of the most valuable in the United States. In 1834, 
when about twenty-three, he was elected a member of the Academy of 
Natural Sciences of Philadelphia ; continued an active member all his 
life ; and rose to being one of its Curators, and afterwards Vice-President. 
He was always a large contributor of money to its support. 

Mr. Vaux was one of the founders of the Numismatic and Antiquarian 
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Society of Philadelphia, and was a frequent attendant at its meetings, and 
at the time of his death one of the Vice-Presidents. 

He was a member of many institutions of learning throughout the 
United States, and was a large contributor to their financial support. On 
April 15, 1859, he was elected a member of the American Philosophical 
Society, but in examining its proceedings I do not find that he made any 
contribution to them. 

Mr. Yaux was married in Philadelphia to Miss Graef^ of that city, but 
was so unfortunate as to lose his wife some years before his death. 

One son only was born to him, who, unhappily for his father, died ait 
an early age ; so that the last years of his life were passed in widowed 
and childless loneliness. 

For some years before his death his health had become infirm, partly 
from advancing years, and partly from a disease contracted during a 
winter passed in Rome in one of his last Journeys to Europe. 

This disease was not, however, the cause of his death, which resulted 
from a disease of the abdomen in the nature of a tumor-like growth. 

He died on May 6, 1882, in the seventy -second year of his age. 

Under the provisions of his will, his large collection of minerals, valued 
at over fifty thousand dollars, has become the property of the Academy 
of Natural Sciences of Philapelphia. 



Second Continuation of Eesearehes among tlie Batrachia of the Coal 

Meatures of Ohio, By E, 2>. Cope,^ 

{Read before the American PhUoeophical Society, June 19, 1885,) 

Cercariomorfhus farvisquamis, gen. et sp. nov. 

CAar. gen. Represented by a fusiform body which terminates in a long 
slender cylindric tail, and which is covered with small subquadrate scales 
quincuncially arranged. No fins or limbs are preserved, and the form of 
the head cannot be made out. There are some scattered bodies in the body 
portion, which look like deeply concave vertebrse with the zygapophyses, 
of batrachians. There are some linear impressions at one point, which re- 
semble the bristle-like rods of many Stegocephali. These are so few as to 
be of little importance. The scales are like those ot fishes. There are 
traces of segmentation in the axis of the long tail. 

The position of this curious form is quite uncertain. It is quite difierent 
from anything observed hitherto in the American coal-measures. 

*The first coDtinuation of these researches, subsequent to the publication ot 
the Report of the Qeological Survey of Ohio, appeared in these Proceedings for 
February, 1877. 
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Chw, ipedjlc. Scales in their present oondltloit wftli eotlrelj smooth 
BurfiEuse. At a distanoe of .20 m.m. from the Imm of the tafl Ih^ am. la 
twenty longitudinal series. At that point the transvene diameter is 140 
in.m. The outline contracts rather abrnptlj to the taA, of which 790 
m.m. are preserved. Thesurfkceofthetafliftohsoared l^atiln Ityerof 
carbonaceous matter not sufficiently thidc to obsoore scales ; but no scalei 
appear. The body, or such part of it as is preserred, measures 900 m.m. 
in length. The cephalad half of the body is depressed and somewhat dis- 
ordered ; the candad half is well preserved. Where the imdistiirtMd per* 
tion commences the width is 150 m.m. The diameter of the enp of a snp* 
posed vertebral centrum is 1.0. m.m. 

A tooth of FleuraearUhui eompntiui Newb. lies close to one edge of the 
body. 

Discovered by Samuel Huston. 

AKISODSZIS BNOHdDUS, Sp. UOV. 

The generic characters are apparent in the very unequally sised teeth 
with round section. The portion upon which the species is based is s 
part of the right ramus of the mandible, which is in the specimen viewed 
from the inner side. The Jaw is obliqely and smoothly truncate firom be- 
low, for the symphysis and the surfiuse of the bone is smooth. There ii 
a very large tooth near the extremity of the dentary bone. Behind it ii 
an interval equal to three times the diameter of its base, which is followed 
by a tooth of about one-third the length of the first tooth. Posterior to 
this one are two teeth of the same size as the second, all being separated 
from each other by about a tooth's diameter. These are followed by three 
sub-equal teeth of about two-thirds the length of the first tooth, and sep- 
arated by about their own diameter from each other. They are all per- 
fectly straight, very acute, and without trace of a cutting edge. The 
in flection -grooves extend to or a little beyond the middle of the length. 

Meoiurementi. M. 

Length of Jaw including seven teeth 081 

Depth of ramus at second tooth Oil 

Length of first tooth 0105 

" third tooth 004 

" sixth ** 0075 

The type of the genus is Ani$odexi$ imbrieariut from the Permian beds. 
The present species is very much smaller, and the apices of the teeth do 
not displa}' the opposite cutting edges seen in the A, imMcariui, 

Discovered by Samuel Huston. 

Ckraterpeton divaricatum, sp. nov. 

This species is represented by a skull whose superior surface is visible 
on a block of coal shale. In size it exceeds that of the other two Ameri- 
can species, the C, punetolineatum, and C. tenuieorne. Its eplotic horns 
are of the straight acute type of the latter species, and its sculpture is also 
dilfcrent from that of the C7. punetolineatum. 
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The cranium is distinguished by its elongation, the outline of the muz- 
zle being a regular oval. The orbits are situated at about the middle of 
the length of the slcull. A transverse line dividing the skull equally 
marks the anterior two fifths of the orbit This proportion distinguishes 
the species from the C, tenuicome,^ where the orbit is entirely within the 
anterior half of the skull. The horns are rather short, and are straight 
and acute. The lateral border of the skull contracts somewhat to their 
base on each side. They diverge at an angle of about 45^ from the 
median axis of the skull. The orbits are oval, the transverse being .75 
the longitudinal diameter, which is in turn about equal to the interorbi- 
tal width. The nasal bones are very large, forming the upper surface of 
the muzzle, and are not distinguishable from the prefrontals, so as appar- 
ently to enter by their postero-external angle, into the orbit. Their sculp- 
ture consist of sparse thin radiating ridges, which originate near the cen- 
ter of each bone. The frontal bones are rather wide. Their sculpture 
consists of radiating ridges, which are not very close together, and which 
originate at a point near the supraorbital border, a little in front of a line 
which connects the middles of the orbits. On the postfrontal bone the 
radii run posteriorly. On the parietal they inosculate so as to form coarse 
fosss. The teeth are rather small, and their sections at the middle and 
upwards, are round. 

Mtasu/r€vnenU, M. 

Total length skull on middle line 058 

Length to line of anterior orbital border 023 

Width at middle of orbit (with lower jaw) 044 

Width at base of horns 040 

Interorbital width 017 

Length of horn fVom base 0075 

Should it turn out that the Tuditani^ obtutui of the same locality and 
horizon is founded on a Ceraterpeton which has lost its horns, it may still 
be distinguished from the present animal by the more anterior position of 
its orbits. These are so placed that their posterior border is crossed by the 
transverse median line. 

Discovered by Samuel Huston. 

Claspers of Batrachia. Dr. Anton Fritsch has obtained in the Oas- 
kohle of Bohemia, in connection with specimens of two species of Ophi- 
derpeton, bodies which he believes to belong to the external genitalia. 
They consist of a curved rod terminating in a secund expansion, whose 
projecting edge is divided into fine teeth like a comb. Mr. Samuel Huston 
has obtained at Linton, in Eastern Ohio, at the locality which has furnished 
the species here described, a similar body. It differs from those described 
by Fritsch, in the greater curvature of the shaft in the direction to which 
the teeth present. Its axis is nearly at right angles to that of the body of 

• Report of the Qeuloglcal Survey of Ohio, Paleontology 11, p. 872, PI. zlll, 
flg.aL 
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the boDe. The latter is otaI and conrez, and its thin edge is divided \xj 
fine grooves more closely placed than in the species described bj Fritsdi, 
which terminate in Assures separating delicate teeth. See Fauna der Gss- 
kohle and der Ealksteine der Permformation Boehmens» p. 18% PL 80. 

Similar bodies were found by myself in the firerii* water beds of the 
Laramie formation of Montana, and described under the name of Anitu 
Merogylphkm. (Bulletin U. S. Gtool. Survey Terrs., F. Y. Hayden, iii, 
1877, p. 574.) The shaft of this body is not curved, and the body is flat- 
tened. As specimens of the batrachian genus Scapherpeton are abundant 
in this formation and locality, it is not unlikely that these comb-like bonei 
are their claspers. 



THB BBOTHUK INDIANS. 

Bt Albsbt S. Gatsohbt. 

Fint ArUele. 

{Read htfore the American PhUoe&pMeal Society, Jitne 19, 1885.) 

The Beothuk or Red Indians are the aboriginal people of the isle of 
Newfoundland, and their presence there is attested as early as the six- 
teenth century. Nevertheless, we cannot consider them as the autoch- 
thons of that extensiye country, for insular populations must always have 
originated in some mainland or continent. 

HISTORIC NOTES. 

Newfoundland was discovered by Sebastian Cabot, on his great northern 
cruise in 1497, and probably visited also by Gasparo de Cortereal (1500). 
Although the Indians were not then identified as Beothuks, Cabot noticed 
tliat they were painted with red ochre and dressed in skins. 

In 1527, Oliver Dawbeny saw from his ship Minion the inhabitants of 
Newfoundland passing in a boat ; they fled as soon as they perceived that 
a ship-boat set out to follow them. At Cape Breton, Nova Scotia, savages 
came aboard his ship ; they called the harbor there Cibo, and the name 
of their chief was Itarey.* 

When Jacques Cartier first reached Newfoundland in 1534, he landed 
on May 10 at Cape Bona vista, in the south-eastern part of the island. He 
describes the Indians he saw as ** of good size, wearing their hair in a 
bunch on the top of their heads and adorned with feathers." A word of 
the native language, adhothuee, is used by him to designate a fish of a 
rather strange appearance, white of color, with a rabbit-shaped head.f 

* Hakluyt'8 Voyages, ed. London, 1810; ill, pp. 188, 169, 245. 

t Piscis unu8 u Q,uurtcriu memoratur. masnltadlne orcse, colore 

plane candido, capite leporlno, burbari sua lingua Adhothues appellabant, 
etc. Joan, dv Laet, Sovus Orbis, Llbr. 11, p. 42 (Lugd. Bat., 1683.) 

The Indians of* Terra Nova" of the early period are also described in Barcis, 
Eusayo, pg. 159. 
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An anonymous Frenchman who wrote in 1589 observes, that the south- 
em coast was then inhabited by tribes which strenuously avoided the 
meeting with any strangers ; their faces were painted or tattooed in lines. 

In 1574, Frobisher took with him to England one individual from the 
island. The explorer Hayes stated (about 1583), that in the south parts 
his party "found no inhabitants, which, by all likelihood, have aban- 
doned these coastes, the same being so much frequented by Christians. 
But on the north are sauages altogether harmlesse."* 

Whitbourne, who saw the island in 1G22, places the abodes of t]^ese 
Indians in the north and west part of the country ; they helped the 
French and Biscayans in the capture of whales and codfish, and in 
Trinity Bay stole at night sails, hatchets, etc. Bonnycastle (i, 2tiH), 
thinks that from the first settlement of Newfoundland the Red Indians 
chiefly inhabited the north, north-east and north-west near the Fogo and 
Twillingatei* Islands, and about White Bay and the interior, surprising at 
night the fishing stations located there. « 

After the landing of Micmac Indians from the mainland opposite, the 
destinies of the Beothuk aborigines began to take another turn. About 
the beginning of the eighteenth century a body of Micmacs, who speak an 
Alg6nkin language, then partly Roman Catholics, came from Nova Scotia, 
and settled in western Newfoundland as hunters and fishermen. For 
many years they were at good terms with the Beothuk ; but subsequently 
quarrels arose, and about 1770 a battle was fought between the two tribes 
at the north end of Grand Pond. J. B. Jukes, from whose Excur- 
BioM in Newfoundland (1842) the above is an extract, gives the proxi- 
mate number of Micmacs settled on the island in his time at one hundred 
families, chiefly established on the west side, wandering from Fortune 
Bay to St. George Bay, White Bay, Bay of Exploits. In 1840 they were 
all Roman Catholics, and many of them of a low moral order. The 
Beothuks called the Micmacs Sh5nak, Shawnuk, Shannok, "bad 
Indians" (Shanung, Latham), and stated that they first arrived by a 
rivulet called Shonak brook, a tributary of the Exploits River ; there they 
met them in battle also. 

The Red Indians always were at good terms with the Labradorian 
Algonkins of the coast and interior: the Naskapl, Montagnais, or as they 
called them, Shoudamunk. They mutually visited each others* countries, 
traded with them, and it is not unfair to conjecture that some Red Indians 
may be there now after their expulsion from the island, the distance from 
the continent being only lf)-12 miles at the nearest point, the Strait of 
Belle-Isle. 

Since every nation considers the territory which it occupies as belong- 
ing to it by natural right, foreigners encroaching upon the hunting and 
fishing-grounds were of course punished by the Beothuks with all the 
means which their weakness in numbers could afiord ; and the constant 

* Bonnycastle, Newfoundland in 1842, Vol. i, p. 253. 
fThe anglicized form of the French name Toulloguet. 

PROC. AMER. PHILOS. SCO. XXII. 120. 2z. PRINTED AUQUST 14, 1885. 
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pilferlngs and robberies whicb the French ezperienoed «t the hands of 
these natives, brought them to such a pitch of exasperation, tlial they, in 
the middle of the eighteenth century, offered a rswaid fbr erery head of a 
Red Indian. To gain this reward, and also for the Talne of the ftir-ddns 
which they wore, the Micmacs prlrately shot them. This brou^^t on the 
above-mentioned conflicts and many other personal encounters. 

The English never pursued them with the same hatred as the French. 
In 1810, Sir Thomas Duckworth issued a proclamation for their pioteo> 
tion. In 1827 some benevolent Inhabitants of Newfoundland founded a 
society at St. John's to open communication with the Red Indians, to 
protect and possibly civilise theuL W. B. Cormadc, who in 1882 liad 
crossed the island from coast to coast for exploration, and left an " Itine- 
rary" of his expedition, undertook a similar trip with a retinue in 1887, 
but failed to sight a single individual of the mysterious tribe. The last 
region where they had been seen were the shores of the River of Bxploits 
and its tributaries ; this seems to have been one of their main habitats 
even in the foregoing centuries. Since then many other travelers have 
searched for them ; but nothing except implmnents and the remains of 
their dwellings and stockades were discovered. 

TRIBAL NAMEa 

The names by which the tribe is known to us are those of " Beothuk," 
and of "Redladians.'' 

The name of Beoihuk has been interpreted differently. Mr. J. P. 
Howley mentions aa Eskimo word bethae, said to mean forefoot of deer, 
and Rob. Gordon Latham supposed it meant good night in their own lan- 
guage, and that the tribe should hence be named the Oood Night Indiant; 
betheok being the term for "good night" in Mary March's vocabulary. 
But Indians generally have some other mode of salutation than this ; and 
that word reads in the original manuscript betheoate (not betheok, Lloyd) ; 
it is evidently a form of the verb baetha to go home; and thus its resl 
meaning is : **1 am now going Tiome,** The spellings of the tribal name 
found in the vocabularies are Beoihuk, Beothick, B^hathook, Boeothuk 
and Beathook ; beothuk means not only Red Indian, of Neufoundland, 
but is also the generic expression for Indian, and composes the word 
haddabotbic body (and belly). Just as many other peoples call them- 
selves by the term men, to which Indian is here equivalent, it is but natu- 
ral to assume that the Indians of Newfoundland called themselves by the 
same word. 

Another term Shawatharott or Shawdtharut is given for Red Indian 
man in King's vocabulary ; we find also woassut Red Indian woman, c(. 
oosuck icife ; its diminutive woas-eeash, woas-eedh Red Indian girl; 
mozazeesli Red Indian boy. 

Red Indians was the name given to them by the explorers, fishermen or 
colonists, because they noticed their habit of painting their utensils, lodges, 
boats and their own bodies with red ochre. Sebastian Cabot, the discov- 
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erer, mentions this peculiar habit, and so does J. de Laet, Orbis Novus, 
pg. 34: "uterque sezus non modum cutem sed et vestimenta rubrica 
quadam tingit," etc. This ochre they obtained, e. g., at Red Ochre island, 
Conception Bay, and mixed it with fat or grease to use it as a substance 
for daubing. 

The Micmac Indians called them Macquaejeet, nin5 mequaegit, the 
Abnakis Ulnobnh (Latham), in which aino, ulno means man, Indian, 

ETHNOLOGIC NOTES. 

From earlier periods we possess but few notices conveying graphic 
sketches of the appearance and daily life of the Beothuk Indians. The 
most important have been gathered and published in Lloyd's articles ; 
hence we can afford to be brief on the subject, for the Journal containing 
his sketches is within easy reach of everybody, who is interested in the 
matter. We especially recommend Lloyd's first article, with its numerous 
historic references. 

Joann. de Laet, pg. 34 (1633), writes of them as follows : "Statura cor- 
poris sunt mediocri, capillis nigris, lata facie, simis naribus, grand ibus 
oculis ; mares omnes sunt imberbes ; uterque sexus non modo cutem sed 

et vestimenta rubrica quadam tingit Mapalia {lodges) quae- 

dam atque humiles casas incolunt e lignis in orbem dispositis et in fastigio 
conjunctis .... Vagi stepius habitationes mutant." De Laet also 
gives a description of their curious semilunar or crescent-shaped birch- 
bark canoes, resting upon a sharp keel or bottom, and needing considera- 
ble ballast to resist upsetting ; they were not over twenty feet long, and 
could carry five men at the utmost. Cf. pictures in Lloyd's Treatises. 
The Micmac Indians of Newfoundland use skins instead of birch-bark in 
the manufacture of their canoes ; cf. Note to Lloyd, iv, p. 26. 

Remains have been found of their wigwams, consisting of a fhime of 
slender poles and covered with birch rind, thirty to forty feet in circum- 
ference ; about 1810 a group of twelve of these lodges stood near Cat Har- 
bor (Tocque, Newf., p. 604) ; and many other ruined settlements of 
theirs were discovered in recent years. 

John Peyton describes the Beothuks he saw on Red Indian Lake and else- 
where, as follows {Jukes, ii, 126) : "They were fierce and savage (dreaded 
by the whites), lived entirely by fishing and hunting, and made their wig- 
wams of skins, not of bark like the Micmacs ; these structures were raised 
with much skill on wooden platforms. Their dresses were made of deer- 
skins, smeared with ochre, like their implements and persons. They were 
great thieves, .... and the French had a greater hatred of them 
than the English." Pg. 132-133, Jukes describes their deer-fences, a 
series of stockades of trees often running for thirty miles along a river. 

Extract from Bonny castle, p. 266 : The Beothuks used the inner bark 
of Pinus balsamifera as food. On the lakes near New Bay, conical winter 
wigwams (mamatech) were discovered, holding about twenty people 
each, and vestiges of numerous summer lodges were found in the vicinity ; 
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also square and oblong pits for provisions* steam-batli bnts ooTerad with 
skins and heated with stones. In the barylng-places werefound radiated 
iron pyrites to strike fire, cooking vessels^ a doll, and wooden images of 
persons. All this was discovered by Cormack's Expedition, 1887, whidi 
crossed the island in search of Red Indians in behalf of the '*Beothic 
Society for the civilization of thejiativo savages." 

Lloyd mentions the fiict, that the Red Indians obtained fire by igniting 
the dowp of the blnejay by sparks stmck firom two pieces of iron pyrites 
(v, p. 225). This bird is the Canadian Jay, (hnui canad^niit, and the 
pyrites is known on the island by the term mundic, "flint and steel," 
which seems to be of Cornish origin (J. P. Howley). They also were sup- 
posed to be gifted with witchcraft, for when attacked, they could raise 
a fog, in which they made their escape. The " Red Indian devil," as 
seen at Great Lake, was known by the name : oihihodMhim or tuhmod^m, 
"wicked man." J, Peyton thought that if they had any worship at all, 
it was that of the sun. To Mr. Howley he .gave the following picture of 
their exterior (Lloyd, v, p. 226J : "The Beothuks were a much finer and 
handsomer race than the Micmacs, having more regular features and aqui- 
line noses ; nor were they so dark in the skin. They were of middle 
stature, and of a very active build. They did not appear to be so fond of 
gaudy colors as their continental neighbors." 

To conclude this short expos6 of ethnologic peculiarities of the tribe^ I 
quote from Lloyd (v, p. 245) the conclusions embodying the results to 
which bis studies have led him : 

"The Beothuks possessed, in many respects, characteristics belonging 
to many of the tribes inhabiting the North American continent, whilst, on 
the other hand, they appeared to differ from them in certain peculiarities, 
wliich were as follows : Lightness of complexion. The use of trenches in 
their wigwams for sleeping-places. The peculiar form of their canoes^ The 
custom of living in a state of isolation far apart from the white inhabitants 
of the island, and their persistent refusal to submit to any attempts to civi- 
lize them. The non -domestication of the dog amongst them. The art of 
making pottery was unknown amongst them." 

BIBLIOGRAPHY. 

A list of printed books treating of Newfoundland during the period 
from the discovery up to the year 1810 will be found in Bonnycastle's 
vol. i, 336-844. 

Articles and books on Newfoundland, in which express mention is made 
of the Beothuk Indians, are contained m the following list, which makes 
no pretense of being exhaustive : 

Chappell, Lieut Edio., Voyage to Newfoundland, Lond. 1818, 8vo, 
illustrated. In the chapter treating of "Red Indians," pp. lGd-187. he 
quotes Whitbourne's "Discovrse and Discovery of New Foundland." 

Bonnf/castle, Sir B. ff,, Newfoundland in 1842. Two vols. Lond., 
1842, 1.3mo. His chapter on lied Indians embraces i, pp. 251-278. 
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Jukes, J. B., of the Geolog. Survey. Eicursions in and about New- 
foundland. Two vols., 8vo, Lond., 1842, 12mo. On the Beothuks cf. ii, 
126, 182, 133, 170-175. 

Oohineau, Comte A. de; Voyage k Terre-Neuve, Paris, 1861. 

Latham, Rob, Gordon; Comparative Philology. London, 1862, 8vo, 
pp. 458-455. 

Perley, Rev. Chas., the history of Newfoundland from the earliest times 
to the year 1860. Lond., 1863, 8vo (with map). Cf. 388 sqq. The 
Appendix vil, pp. 506-522, contains extracts from "W. E. Cormack's 
"Itinerary through the central parts of the island," extending from 
August 30 to the middle of November, 1822. 

Tocque, Rev. Ph., Newfoundland as it was, etc. London, 1878 ; illustr.; 
pp. 511. 

J. Hatton and M. Harvey, Newfoundland, its history, etc. Boston, 1883. 
On pp. 184-186, vocab. of Mary March, (Not seen by me). 

Were published in the Journal of Anthropological Institute of Great 
Britain and Ireland, the following four treatises : 

Lloyd, 21 G. B., M. A. I., On the Beothucs, a tribe of Red Indians, sup- 
posed to be extinct, which formerly inhabited Newfoundland. Vol. iv, 
1874, pp. 21-39, with vocabulary of Mary March, taken by the Rev. John 
Leigh, and presented to Mr. John Peyton. 

Lloyd, T. G, B, ; A further account of the Beothucs of Newfoundland. 
Vol. V, 1875, pp. 222-230, with a plate. 

Lloyd, T. G. B, ; On the Stone Implements of Newfoundland ; ibid. pp. 
223-248. Three plates. 

B\JL%ky Geo., F.R.S., Description of two Beothuc skulls ; ibid. pp. 230- 
282, one plate. 

John Cartwright, Remarks on the Situation of the Red Indians, &c. ; 
unjniUUhed manuscript of 1768, now in possession of the Protestant Bishop 
of Newfoundland, and extracted by Mr. Lloyd in his first article ; cf. iv, 
p. 22 sqq. 

LANGUAGE OF THE BEOTHUK. 

The enumeration of ethnologic peculiarities of the Newfoundland tribe 
in question is not the main purpose of the present article. The results 
obtained by former writers from an investigation of their language not 
proving satisfactory to me, I have subjected the fragments which have 
reached down to our period to a new chirographic and critical examina- 
tion, for the purpose of drawing all the conclusions that can fairly be 
drawn from them for ascertaining affinities, and thereby shed some light 
upon the origin of the Red Indians. This research I undertook partly on 
my own impulse, partly upon the earnest solicitation of Mr. James P. How- 
leys, surveyor and assistant geologist of the Government at St. John's, the 
capital of Newfoundland. Through his numerous expeditions he has 
become perfectly familiar with all parts of this large isle, which in the 
extent of its area (42,000 square miles), closely approaches that of the 
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State of New York, and has in his long-anstained oomtpondeDee with me 
evinced the greatest interest for all etlinologio probleins and qnestlom oon* 
nected with his, " Terra Nova." With accuracy he compared the finals 
Yocabniary published by Lloyd, and conecied about twenty-flye of its 
misspellings from the original, which is written in a sloven band ; he 
also gathered many words hitherto unknown from Cormack's mannacripl 
'* Notes," and transmitted them all to me. 

The information we possess of the Beothuk tongue was chiefly derived 
from two women, and is almost exclusively of a lexical, not of a grammatic 
nature. The points deducible from the vocabularies concerning the stnic> 
ture of the verb, noun, and sentence, the formation ol compound term% 
the prefixes and suffixes of the language are very firagmentaiy and one- 
sided. The mode of transcription is so defective that no vocabularies ever 
have caused me so much trouble and uncertainty as these in obtaining 
from them results available for science. 

The two female informants had lived but a short time among the En- 
glish-speaking population, and were not suflldently acquainted with En- 
glish to inspire much confidence in their accuracy. They were : 

1. DimoiduU, also called Waunathoake, and by the white people Maiy 
March, because captured on the fifth day of Marek, 1819. John Peyton, 
who carried on considerable salmon fisheries in the north of the island, 
had suffered much by the depredations of the Beothuk. He and liis party 
met her, her husband and another man of the tribe on the frozen Red 
Indian Pond, on the principal tributary of Exploits River, engaged them 
in a fight, killed her husband, and brought herself to St. John's, where she 
stayed during the rest of the year, and died at sea of a pulmonary disease, 
on her return home, January 8, 1830, about twenty-three years old. She 
furnished a vocabulary of her language (about 180 words) to the Rev. John 
Leigh, who presented it to Mr. John Peyton ; it is printed in Lloyd's 
article, iv, pp. 37-39. A miniature of her will be found in Tocque's Wan- 
dering Thoughts, p. 373, and Bonny castle i, 276, describes her as follows : 
''Hair like that of an European, 1)lack eyes, skin copper color, docile, 
very active, agreeable in demeanor ; in this respect she differed much fh>m 
the Miemacs and other Indians." Thomas Taylor, a man present at her 
capture, was still alive in 1884. 

2. ShanandUhit or Shawnadithit, afterwards called Nancy, was, with 
two daughters, brought to St. John's in 1823 by William Call, starvation 
being the cause of their surrender. Shanandithit lived in W. E. Cor- 
mack's house* until he left the colony, and the daughters returned to 
their tribe ; then stopped at the house of the attorney-general, Mr. Simms, 
and subsequently at John Peyton's house. About 50 years old, she fell 
sick and died of consumption in 1829, at the hospital of St. John's. When 
in 1825 she procured a Beothuk skull for Coimack, she asserted that only 
fourteen individuals remained of her tribe. Mrs. Peyton, who still lives at 

"Mr. Cormnck was a man of intellectual ocqulrementf, having followed a 
course of studies at Edinburgh University. 
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an advanced age at Toulinguet, Notre Dame Bay (Mr. Peyton died in 1883, 
over 90 years old), took peculiar charge of Shanandithit and states that 
drawings made by her are still extant. Prom her and other sources 
Cormack obtained a Yocabulary, which seems more reliable and phonetic- 
ally more accurate than the one obtained from Mary March. The pho- 
netics of Beothuk impressed Cormack as "resembling less the other 
Indian languages than the European ;" by the latter he probably meant 
those spoken upon the British Islands. Together with Beothuk imple- 
ments, etc., he sent it to the address of Dr. Yates, England. 

Further comments on the language, ethnologic and historic remarks on 
this curious people are reserved for a subsequent article. Below I repro- 
duce the terms written in the same manner as transmitted, using the fol- 
lowing abbreviations : 

A.BBREVIATIONP. 

O. — Cormack' s vocabulary ; obtained from Shanandithit and others. 

Hovol. — Corrections of Leigh's printed vocabulary from his own manu- 
script, made by Mr. James P. Howley. 

JSl — ^Vocabulary of Dr. King, transmitted by Rob. Gordon Latham, 
London, in April, 1883. The words were probably fUrnished by Shanan- 
dithit to Cormack. 

No Letter, — Rev. John Leigh's vocabulary, obtained from Demasduit. 

VOCABULARY. 

a-aduth ieal-epear, C. Cf. amina. 

abemite gaping. 

abideshook ; abed^soot K, domestic ccU ; cf. bidesook. 

abidish ** martin cat/* marten, Micmacs call him cat ; the whites of New- 
foundland call a young seal : cat or harp-seal, because a white de- 
sign visible on their backs resembles a harp. 

tkhohidress feathers ; cf. ewinon. 

abodoneek bonnet, C. abadungeyk ?iat K. 

adadimlte or adadimiute ; andemin K. spoon ; cf. a-enamin. 

adamadret ; adamatret K. gun, rifle. 

adenlshit stars; cf shawwayet a star K. 

adizabad zea tohite wtfe, 

adjith to sneeze, 

adoltkhtek, adolthtek K, adolthe ; ode 5thyke C. boat, vessel. Seems to 
imply the idea of being pointed or curved ; cf a-aduth, adothook ; 
dhoorado, tapathook. 

adosook K., aa-dazook C. eight; ee-aa-dazook eighteen, C. 

adothook ; adooch K. fishhook. 

adzeech K. ; adasic ; &dzeich C, two; ee-adzike twelve, C. ; adzeich dtho- 
6nut tu^rUy C. 

aduse leg ; k^yoxxih. foot K. 

aenamin bone, C. 
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aeahemeet Wmpjiih, C. 

agamet ; aegumet K, buttoat ; nutimy. 

aguatlioODet grindttant. 

ahune, ahunes, oun K. roelu. Misspelt ahmce (Lloyd). 

Bjoedick or vieediak K / lilee. 

nkuathibit (bc- in original) (o kneel. 

amtaa deer-tpear C. 

binahut la get up ,- cf. aroet. Honley supposes this to be from the baido 

word as gnmyess, q. v. 
anadrik tore throat ; cf. tedcslieet. 
antD eomet ; cf, anun rpear (in »kU*J) 
anyemen, anyetncn, Aoic, E. ; der. from annouee, q. v. 
aunawliadya breai, K. Cf. mFLnjebathook. 
annoo-oe trti ; f<treil, voodt K. 
unun tpear, C. cf. a-adulb, aailaa. ania, ann<ir< ee. 
anwoyding contort; huiband. when said by wife ; loift wlien said by bus- 

baad. Cf. sathrook. 
A'Oseedwit 1 am iUepj/, E. 

aoujet inipe : GalUnago miUonUi, of genus Seolopaeida. 
apparet o bidesook aunken »eal. 
ardobeeshe and madobesBli tuine, K. cf. meroobish. 
ashaboo-utli, C. ; Iggobautb blood, C. cf. ebantboo. 
&sl)autch meat; fleth, E. 
ssbei lean, thin ; tick. 
asbmudyim devil, "bad mm" C. ; cf. muddy. The BpelUog of tbe Ant 

syllable ia doubtful. 
aahwameet, aahumeet, mythological symbol drawn bj Shanandlthit ; 



AshwaD, aom. pr., Etkimo. 
fishwoging C. ; ashogiag E„ arrow ; cf. dogernat. 
asBOn ; &S30n E. tea-gall. 
&a9-soyl angry, C. 
aihees ; &thep E. to til down. 
awoodet tinging. 
baasick bead, C, belhoc neeklaee. 

biasotbuut; boasd.hunt, beasothook E. gaapoieder ; cf. basdic. 
badisut dancing. 

b!Dtha5i» home, K. beckett ahere do you got beeodut O'Uof doort,.OTU 
go oul of doort, K. These tbree words all seem to belong to the 

baroodlBick thandei . 
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basdic ; basdick K. »moke; cf. baaaothnut. 

bishedtheek ; beshed E. six, C. Rigadosik six in Leigh's voc. soems to 
point to another dialect. Ee-beshedtheek sixteen, C. 

bashoodite Howl, to bite. 

bashubet scratch (verb?) 

bathuc; badoese K., watshoosooch K. rain; cf. ebanthoo. 

baubooshrat^A, K. ; cf. bobboosoret codfish, 

bebadrook nipper (moskito). 

bedejamish bewajowite May, C. cf. kosthabondng bewajowit. 

beodet money ; cf. agamet, baasick. 

Beothuk, BeothichK. ; B6hat-hook K. ; Boeothuck (in Howley's corresp.) ; 
Beathook. (1) Indian; (2) Red Indian, viz. Indian of Newfound- 
land, cf. haddabothic. 

berrooick or berroich clouds. 

betheoate good night. . 

bibidegemidic berries ; cf. manus. 

bidesook ; beadzack, bidestik K. seal. Cf. abideshook, apparet. 

bidisoni sword. 

bituwait to lie down. 

boad thumb, K. 

bobbidist Howl. ; bobbodish E. pigeon (guillemot, a sea bird). A spe- 
cies of these, very abundant in Newfoundland, is Lomvia troUe. 

bobbiduishemet lamp ; cf. boobeeshawt, mondicuet and emet oU, 

bobboosoret codfish ; is the same word as bauboosbrat. 

bogath5owytch, to kill, K. buhashauwite ^o beat, bob&ihoowytch! beat 
him ! Beatii^lg and killing are frequently expressed by the same 
term in Indian languages. Cf. datyuns. 

bogodoret ; bedoret, bSdoret K. Tieart. 

bogomot or bogomat breast, K. boghmoot woman* s breast,^ E. bodch- 
moot bosom, C. bemoot breast, C. Cf. bogodoret. 

boyish birch bark ; by-yeech birch tree, E. 

boobasha, boobasha warm, E. cf obosheen. 

boobeeshawt ^r6, E. cf. bobbiduishemet. 

boochauwhit lam hungry, E. cf. pokoodoont. 

boodowit duck ; cf. eesheet, mameshet. 

bootzhawet sleep (verb ?) E. ; cf. isedoweet. 

boos seek blunt, C. ; pronounced btisik. 

botomet onthermayet ; botothunet outhermayet Howl., teeth (f). 

buhash&mesh white boy, C. buggtshamesh boy, E. 

buhashauwite ; cf. bogathoowytch. 

bukashaman, bookshimon man ; buggishaman white man, E. 

butterweye <0a E. (English.) 

carmtack to speak, E. ; ieroothack, Jeroothack speak, E. 

cbeashit to groan* 

cock&boset ; cf. geswat. 

d&bseek C, dabzeek E., abodoesic /^t/ry ee-dabzook /otir^^ C. 
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hUhtr! K. dyoot thountt 
D«dy«d yov come back, C 



dattomeUh ; iloltoin .'. trout 

Jatyuns or dalyiire - i ('(j, K. 

dauoosett /am Aun L, probably fftl»e ; cf. boochwiwliit, 

debine Howl., debui. . egg. 

deddoweet ; didowse' i., taa, subst. 

deb.bemin ! Howl, d homln I K. gice me! 

dced-raahow red, E. 

deiood I roma wUh u»! E. dyoom '. 

tome hitUrl C. toauel (to) cot. 
deyn-yad, pi. deyn-yadrook bird, C. 
DeroBsduit, nom. pr. of Mary March. 
deschudodolck to bloia, C. 
dlio orado hirge hoot, E., cf. &d 
dingynm, dliingyftm E. theag 
dognJBvick foz, £., cf. deed-n 
dogemat arroa, kiod of. 
Doodebewshst, nom. pr. of Nancy's 
dootbun /oMieod, E. 
ddiCmiW K., doKOmile pin. 
drona; drone.ooch E. \air ; the lat' 
dth66aanyea, thioyun ftafcAii, K. 
dtho'^DUt, C. ; cf. adKcedi. 
ebanlhoo ; ebadoo K. water, 
ebatbook to drink, K. ; sobalhdong 

batbuc. 
cdat or eAotfithing lint; cf. a-aduib, i hook. 
cdrii or edree ; edacboom E. olUr. 
^jabatbook, ejabatbliook E., tail; edjabathook «t&. 
ee— composes tbe numorals oftbe lirsi decad irom II to 19; it is [»«Died 

lo them ^iid emphasized. Cf, iba Blagle niimerala. 
eeg/a(, ad]. 

eenoaja coli (fialUdt) K. 
eenAdsha to hear. E. ; cf. ooduera. 
eeaheet duek, K, ; probably abbrev. of mamesbet, q. ▼. 
eeaboo makx haiU. 



; cT. CUD. Leigh hu 



a fox U Ihe red fin. 



. I appareuLly a plural. 



.rink leater, K. cf. clmnthcM. 



I 



eeghang-eygbCb blue, C. 

eewa-en ; aewa-ea E., hewhine, &-5wiD E. kn^e 

also : Dine, probably inisapelt for : wine (wa-en). 
egibldlduisb, E., egibidlalab tilk haadkwchitf. 
ejew to lee, E. ; pronounced Idshu. 

ematnooae, immamoaae woman ; emmamooae white woman, K. 
emamoosct child ; girl j emmanioosot vkiu girl, E. 
emet ; emet E. oil ; composes bobbiduishemet and odemet, q. T. 
emoetbook ; emmatbook E. dogwood (genua : Ooriuui) or 

(PopaXut tremiiloidu). 
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ethenwit ; etherwlt Howl. f<yrk, 

euano io go out ; enano go out. Howl. 

t'nmon feather t E. 

gaboweete breath, C. 

gamy ess get up, Howl. 

gasook or yasook, yosook dry K. ; gasuck, gassek ; K. Btoekings, 

gausep dead, E. ; gosset death, and dead, E. 

geonet tern, turr, a Bea-Hwallow : Lomvia irvUe (also called Urea troiU). 
E. has geonet fur, 

ge-oun E. ; gown ehin. 

gesw&i fear, E, ; cock&boset ! no fear f do not be afraid! E. 

gheegnyan, geegnyan, E., gainya eye, 

gheen E., geen (or gunt) noee, 

gidyeathuc vaind, 

gigarimanet E., giggeramanet ; giggamahet Howl, net, 

gobidin eagle, C. 

godabonyeesh Notember, C. 

godabonyegb, October, C. 

godawik eliotel ; cf. hadowadet. 

gonatbun-keathut Howl. ; cf. keatbut. 

goosbeben lead (v. or subst. ?). 

gotbeyct ticklas (tern), a bird of tbe (>enas Sterna; species not identifia- 
ble, perhaps tnacrura, which is frequent in Newfoundland (H. W. 
Henshaw). 

go wet Bcollop OT frill; a bivalve, Ptcten, 

guashawit puffin ; a bird of the Alcidce family : Lunda eirrhata, 

guashuwit ; gwashuwet, whashwitt, washawet E. bear, 

guathin, cf. keatbut. 

gunge wook Howl, mainland, 

haddabotbic body ; hadabatheek belly, C. ; contains beothuk, q. y. 

h&dalah^ E. ; hadibiet glass, cf. n&dalahet. 

hadowadet shovel, E. ; cf. godawik. 

hanawasutt hatflsh or halibut, E. 

hanyees^w^fr, E. 

haoot the devH, E. 

hodamishit knee, 

homedich, homedick, oomdzech E., good. 

ibadiunam to run, K, cf. wothamashet. 

imm&mooset, cf. emamoose, 

isedoweet to sleep ; cf. bootzhawet. 

itweena thumb, cf boad. 

iwiflh hammer, E. ; cf. mattuis. 

jewmetchem, Jewmetcheen soon, E. 

jiggamint gooseberry. 

yaseek C, yazeek E., gathet one; eeyaziech eleven, C. 

yeathun, ethath yes, E. 
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y^thodac nine, C. ; ee-ytethodack ninsiem, 0. 

yeech ihort, K. 

kaasoseabook, caasaBbow tnaw, K. 

kadimishuite tioJde : a rapid carreQt in a narrow channel of the lea. 

kaesinguinyeet hUnd, C. ; from gasook dry, gbeenyan eye. 

kannobnch long, K« 

kawingjemeesh $hake handi, K. 

keatbut, gon&tban-keatbat ; ge-oathuk K., gaatbin ; head, keooaock, 

kaasook hiU, K. 
kewiB,kai8,ewi8,keeooBeK. $un; moon; tDoUh. Kuis Aa(/tai0o».- a mytho- 



logic symbol drawn by Sbananditbit : 




kingiabit to $tand. 

kobshaneeaamnt (ee accented) January, C. 

koshet tofaU. 

ko9tliabon6ng bewajowit Fsbruary, 0. For the last part of word^ cf. bede- 

Jamiah bewajowite. 
kdsweet K., oaweet de&r. 
kowayaseek July, 0. ; contains yaseek one. 
kusebeet lou$e. 

lathan ; lathum (?) trap, K. cf . shabathoobet 
madabooch mUk, K. 
madyrut hiccough. 
m&duck, m&duch tomorrow, K. 
maemed, maelmed ; me wet hand, E. ; cf. meesh in kawingjemeesh ; mee- 

man monasthus to iJiake hands, memayet arms, 
magaraguis, magSragueis son, E. 
magorun ; magorum E. deer's horns. 
mamashee E.; mamzhing ship, vessel. 
mamatrabet a long (illegible ; song f) E. 
mameshet ; mcmeshet Howl, ducks and drakes, (drake : male duck.) 

Probably the mallard duck, Anas hoschas. 
mameshook ; mamudthun E. mouth ; cf. memasook. 
mammateek, cf. meotick. 
mamishet, mamset, mamseet E., m&tuisut C alite. Doodebewshet mam* 

ishet gayzoot, or : D. mamsheet gayzhoot, Doodebewshet is aUce, 

E. mamset life E. 
Mamjaesdoo, nom. pr. of Nancy's father. 

mammadronit (or -nut) lord bird; or harlequin duck. Contains : drona. 
mammasheek islands ; cf mamashee. 
mamm&s&veet (or mammoosgrnlt J. Peyton), mamas&meet E., m&mud- 

thuk, mamadthut E. dog. ma'.nmusemilch, pi. mammaisavit puppy. 
mamshet ; maumsheet E. beaver, (simply: animal.) 
manaboret E., manovoonit Howl, blanket. 
manamiss March, month of; C, 
mandeweech, maudweech bushes, E. 
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mandzey, mamdsei K., mandzyke 0. black. 

maDJebatliook bread, C. 

manegemelhon shoulder. 

mangaroonish or mangaroouish $un; probably $on, cf. magaraguis. 

manune pitcher, cup. 

manus berries, K. ; cf. bibidogemidic. 

marmeuk eyebrow. 

marot to $meU, K. (v. intr. ?) 

m&ssooch, m&sooch »aU water, K. 

matheodac to cry. 

matbik, mattic stinking ; mattic bidesuk stinking, rotten seal, K. ; matbic 

bidesook stinking seal. Cf. marot. 
mattuis Howl. ?Mmmer ; cf. iwisb.- 

memasook ; ma^udtbuk, mamadtb-ut K. tongue ; cf. mamesbook. 
memayet arms ; cf. maemed. 
meotick, meeootick, mae-adtbike EL house, wigwam, mammatik ?iouse, 

mammateek Howl. : winter wigwam, meotbick house, hut, tiU camp, 

K. (probably a windbreak), 
meroobisb thread; cf. ardobeesbe. 
messiliget-book baby, K. 

metbabeet cattle, K. ; netbabete "cows and borses." 
miaotb to fly. 

modtbamook sinew of deer, K. 

moesbwadit drawing (?) ; mobasbaudot or mebeabaudet drawing kn(fe E. 
moidensu comb. 
moisamadrook wo^f. 

mokotbut, species of a blunt-nosed ^A, C. 

monastbus {to touch f), meeman monastbus to shake hands, Cf. maemedr 
mondicuet lamp, K. ; cf. bobbiduisbemet. 
moocus elbow. 

Moo^iesdick, nom. pr. of Nancy's grandfather, 
mooshaman ; mootchiman E. ear. 
muosln moccasin K. ; mosen shoe, K. 
moosindgei-jebursut ankle, C. ; contains mdosin. 
mossessdeesb, cf. mozazeosb. 
motberyet cream jug; cf. n&dalabet. 
mowageenite iron. 
mowead trousers, E. 

mozazeosb, mogazeesb ; E., Red Indian boy; mossessdeesb Indian boy, C. 
muddy, mandee, E., mtid'tiC, bad; dirty, mudeet bad man, C. ; cf. ash' 

mudyim. 
n&dalabet creamjag ; cf. h&dalab6t, motberyet. 
necbwa tobacco, E. ; deb-hemin neecbon 1 give me tobacco I Howl, 
newin, newim no, K. 
ninezeek, C, nunyetheek E., nijeek, n^eck five; ee-ninezeek fifteen, C. 

no'ueray to hear, E. Cf. een^dsha. 
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Nonosabasut, nom. pr. of Demasduit's husband ; tall 6' 7^ inches, 
oadjameet C, to boil, as water ; v. trans, or intr. ? moodamatt to boU, v. 

trans. C. 
obosheen lo.irming yourself; cf. boobasha. 
obsedeek gloves, K. 
obsoet little bird (species of?), C. 
odasweeteeshamut Ddctmber, 0. ; cf. odusweet. 
odemen, ode-emin K., odemet ochre; cf. emet. 
odensook ; odlzeet, odo-ezlieet K. goose; cf. eesheet ditck, 
odishuik to cut. 
odjet lobster, K. and Leigh, 
odoit to eat ; cf. pokoodoont. 

oiusweet ; eduswect K. Jiare ; cf. kosweet, odasweeteedhamat. 
oodratK., woodrut^rtf; cf. boobeeshawt. 

o-odosouk ; oodzook, C, ode-uzook K. seeen \ ee-oodzook seventeen, C. 
ooish lip. 

oosuck wife ; cf. woas-sut. 
osavate to row ; cf. wotha- in : wothamashet. 
oseenyet K., ozegeen Howl, scissors, 
osthuk tinker (J. Peyton) ; also called guHlemot, a sea bird of the genus 

Urea. Species not identifiable, 
oun ; cf. aliune. 
owasboshnoun (?) C. whale* s tail; a mjtholo^ic emblem drawn bj 



D 



Sbanandithit : } j" Dr. Dawson thinks it 

is a totem, 
ozeru ; ozrook K. ice. 

podibeak ; podybear Howl, oar, pidile. Cf. osavate. 
pokooJoont, pokoodsont, bocootyone to eat, K. ; cf. odoit. 
poochauwhat to go to bed, K. cf. a-oseedwit. 
pugathoite to throw. 
quadrauuek ; quadrauuk K. gimlet. 
quish nails. 

shabathoobet Howl., shabathootet trap. 

shamoth ; thi nook, shamook, shaamoc K. capelan ; a fish species. 
Sbanandithit, C, Shawnadlthit, noin. pr. of Nancy, a Beothuk woman. 
Sbanung, Slioaack, Shawnuk, Sliannok, nom. pr., Micm.jc Indian, Shonack 

"bad ladians," Micmacs \ cf. Shoudamank. 
sh&poth K., shaboth candle. 
sh&usee C. and K. ; tlieant ten. 

Sbawatharott, SUawdtharut. nom. pr.. Red InJian nun. Cf. zUhrook. 
shawwayet a star; cf. adeniahit. 

shebohowcet K., shebohowit ; sheebuint 0. woodpecker, 
sbebon, sheebin river, brook, K. 
shedbasing wathik upper arm, C. 
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shedothun, shcdothoon sugar, K. 

sheedeneesheet cocklebur, K. 

shegamite to blow the nose, 

shema bogosthuc moskito ; cf. bebadrook. 

shendeek C, shendee E., thedsic three; ee-shendeek thirteen, sbendeek 

dtho-ODUt thirty^ 0. 
shewthake grinding stone, E. ; cf. aguatlioonet. 
Bhoe-wana, shuwaa water bucket, of birch bark ; drinking cup, E. shoe- 

wan-yeesh smaU stone vessel, 0. A drawing of a shuwaa, made by 

Shaaandithit, has been preserved (Howley). 
Shoudainunk (from Peyton) nom. pr. of the Mountaineer (or Algonkin) 

Indians of Labrador, Naskapi, or ''good Indians." Cf. Shanung. 
sosheet bat, E. 

shucododimet E. ; shucodimit a plant called Indian cup, 
tapathook ; dapathook E. canoe ; cf. adoltkhtek. 
tedesheet neck; throat, 
theehone Tuaven, E. 
thongyam clothes ; cf. dingy am. 
thine I thank you. 

thooret I come hither! abbrev. from the full dyoot thouret, C, cf. deiood ! 
thoowidgee to swim, 
toouet ; cf. deiood ! 

wabee uiet, E. ; probably misunderstood for white. 
wadawhegh August, C. 
wajemook salmon, E. cf. wothamashet. 
washa geuis E., washewnish moon, 
washawet, whashwitt E., cf. guashuwit. 
washewtch E. ; washeu nigJU ; darkness. Of. month's names, 
washoodiet, wadshdodet to slioot, E. 
wasumaweeseek April; June; September, C. Said to mean " first sunny 

month.'' Cf. wasemook. 
watshoosooch rain, E. ; cf. bathic. 

w&thik arm, C. watheekee the whole arm, E. ; cf. shedbasing. 
Waunathoake, nom. pr. of Mary March (Howley). 
wawashemet 5-5 win mou meshduck we give you (thee I) a knife, E. 
weenoun cheek, E. ; cf. ge-oun. 
weshomesh (Lloyd : washemesh) herring; cf. wothamashet. Mr. Howley 

thinks that Washimish, the name of an island, contains this term, 
wbadicbeme, cf. bogath5owytch. 
widumite to kiss. 

woadthoowin, woad-'hoowin spider, E. 
woas-eeash, woas-eesh Bed Indian girl, E. 
woas-sut Bed Indian woman, E. ; same as oosuck. 
wobee vhiu, E. ; cf. wabee. 
wobesbeet sUeve, E. 
woin Howl. ; w'aine hoop. 
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woodch blackbird, C. 
vfoodum pond, K. 

wotliamashet Lloyd : to run ; woothyat to walk. 
zathrook husband ; cf. anwoyding. 
zeek necklace, E. ; abbr. from baasick (?) 

z6ioot E., zosweet partridge. Ptarmigan is added to the term ; but a ptar- 
migan {LagopuB alba) is not a partridge. 



Beothuk Song preserved by Oormack : 

Sugut if bafu buth 

baonsheen oosadooosh edabauseek. 

As there is no f in this language, the copying or the phonetics of this 
song must be partially faulty. 



The Comet of 1866 and the Meteors of November 14th, By Professor Daniel 

Kvrkwood, 

{Read before the American Philosophical Society, July 17, 1886.) 

The.probable recognition of several ancient returns of the first comet 
of 1866, together with the identification of an additional number of star- 
showers related historically to this comet as their source ; the further con- 
firmation of the existence of three distinct meteoric clusters all moving in 
the orbit of Tempel's comet ; and the data thus aflEbrded for studying the 
structure and history of this interesting part of the solar system, aflEbrd 
sufficient reason tor the following rediscussion of the facts now known in 
regard to the origin and history of the November meteors. 

TempeVs Comet of 1866. 

On the 19th of December, 1865, a small comet was discovered by M. 
Tempel, of Marseilles. It was generally observed till the following Feb- 
ruary ; and, although an inconspicuous object, its relations to the earth 
and Uranus have given it an importance equaled by few comets recorded 
in history. It orbit was computed oy Dr. Oppolzer, of Vienna, who found 
the time of revolution to be 33.176 years. Later researches, however, 
give 33.28 years as the more probable period. The comet seemed much 
smaller in 1865-6 than at any previously observed return — a fact indica- 
tive of its gradual dissolution. Its apparent magnitude, however, at any 
apparition, would evidently depend on the time of the year at which it 
passed its perilielion. Comets are recorded in the years 1733, 1699, and 
1399, corresponding to dates at which Tempel's comet was due ; but 
these returns are to be regarded as doubtful. In 1866 Professor H. A. 
Newton suggested that the comet of that year was a return of one discov- 
ered in China, August 26, 1336, and which passed its perihelion October 
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13th. This identity is now very generally admitted. The interval be- 
tween the perihelion passages of 1866 and 1866 is 499.3 years ; or fifteen 
periods of 83.28 years. The comet of 1266 may have been a return of the 
same body ; the comet seen in China, September 29, 1133, was in all 
probability Tcmpel's ; the interval between the apparitions of 1133 and 
1366 corresponding to seven periods of 33.28 years. 

The comet seen in January, 868, both in China and Europe, has been 
regarded by Hind and others as an early appearance of TempeVs comet. 
"In 868," Mr. Hind remarks, "at the end of January, a comet was ob- 
served under the tail of Ursa Minor, which moved in seventeen days 
almost to the constellation Triangulum. In China it was seen in the first 
moon (February) with the same right ascension as stars in Aries and 
Musca. I find by calculation that when Tempel's comet arrives at peri- 
helion at the end of March or early in April, it must follow this path in 
the heavens, being first situated at the end of January in the constellation 
Camelopardus, where, for want of conspicuous stars of reference, it might 
be said to be below the tail of Ursa Minor ; afterwards moving to Trian- 
gulum and Aries."* Neglecting the apparitions of 1133 and 1266 as per- 
haps more doubtful, the interval between 868 and 1366 is equal to fifteen 
periods of 33.24 years. 

** Sometime between April and December, A.D. 69, a comet appeared."! 
The interval between this date and 868 is equal to twenty- four periods of 
83.28 years. Seven periods of the same length tal^e us back to B. C. 165 ; 
nine more, to B. C. 405 ; and two additional, to B. C. 581 ; at each of 
which epochs a comet is recorded. 463 B. C. is also the date at which 
the celebrated meteoric stone, called the "Mother of the Oods," was said 
to have fallen from the skies. The entire history includes 2396 years, or 
seventy two periods of 83.28 years. 

The orbit of Tempel's comet approximately intersects that of the earth 
near perihelion and that of Uranus near aphelion. The discovery that it 
is intimately related to the meteors of November 14, and the fact that one 
of the minor clusters of these Leonids is soon to return, give interest to a 
new study of the recorded phenomena. 

27i« Meteon of November 14th. 

Professor H. A. Newton traced back the great showers of 1866 and 1833 
to A. D. 902. t He showed that the period must be 180 days, 185 days, 
355 days, 377^ days, or 33.25 years, and even suggested the method of 
determining which of the five is the true period. This important problem 
was first solved, however, by Professor J. C. Adams, of England, who 
found the periodic time to be about 33.25 years. 

The comet's perihelion passage occurred January 11, 1866. The me- 
teoric shower derived from the principal group. A, was observed in Europe, 

• Monthly Notices, Vol. xxzill, p. 49. 

t See Chambers* Catalogue, No. il. 

X Am. Journ. of Scl., May and July, 1861. 

FBOC. AMSB. PHILOB. BOC. ZXII. 120, 3b. PBINTBD AUOUST 31, 1885. 
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No'ember 14, 1SG8. and tbe display wuh repealed wiOi diminislilng bril- 
liancy in 18B7, '1S66, aad 186Q. Tlie most dense part of the cluster jMisBed 
the desceDilJDg node or its orbit about November lit, 1833, and benc« also 
early in 1807, or about a ^ear arVer [he comet paeBcd Uie same poiDL. 

Tbe concluaiou tbat Tcmpel's comut and tbQ great meteoric clueter of 
1833 move in tbe same orbit, aud tbat tbe latter wae in fact derived from 
the former, was reached almost simullaneoualy by Petera, Leverrier, and 
Scbiaparelli. In 1876 tbe present writer called altenlion to tbe fact Ibnt 
Ibe dates of several meteoric showcre given bj Humboldt and Quutelut &s 
belonging to the November stream, indicated the existence of a second 
clualtr, B, moving io very nearly tbe game orbit. These, with tbe writer's 
obscrvatiuDS in 1853, are as follovrs : 

A, D. 288, 28 September, apparition io China. 

855, 1 21 October each year. For particulars, see Quetelet's Pby- 
830. I sique du Globe. 

1787, "On tbe night between the 9Lh and 10th of Norember. 
many inliing stars were observed at Manbciin by 



1818, 
1830, 
1822. 

1823,. 
1852, 



Hgi: 

12 and 13 of November. 
12 November. 
12 November. 

12 and 13 November. 

13 November. Nature, ; 



Jum 



1875. 



Tbe best □bserved seem to have been those of 288 and 1787. Tbe fater- 
val, 1490 years, is equal to forty-five periodsof 83.31 years. SCTeateenof 
these periods bring us to A. D. 856. One period from 1787.B6 brings ot 
to 1821, the middle of tbe series 1818-1823. Another period would give 
1854 as the time for tbe next display, tbe beginning of whtcb was seen by 
the writer in 1853, when seventy-five meteors were counted between two 
and three o'clock. The nest shower from this cluster will be due aboot 
November 18-16, 1887 ; the display, perhaps, commencing In 1886, or ereo 
in 1885. 

Tbe third cluster, C, baa been less observed and Is probably lew exien- 
sive as well as less dense. Tbe dates at which tbe shower has been 
observed are as follows : 

A. D. 585, October 23 (O. S.). Quelelet's Catalogue. 
1582, November 7. Quetelet's Catalogue. 
1813, November 8. Cosmos, Iv, p. S83. 
1846, 1 November 13. lb., p. 578. 
1847, i November 18. Quetelet. 
1849, ) November 13. Quetelet. 
1879, ) November 14. Observatory, Dec, I87B, p. 248, and Jan., 

V 1880, p. 274. 

1880, 1 November 14. Pop. Scl. Monthly, Feb. 1881, p. 542. 
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The phenomenon of 1818 was the most brilliant of this series observed 
in recent times. The interval between 585 and 1818 is 1228 years, or 
thirty-seven periods of 38.19 years ; and the whole series of phenomena 
are represented as follows : 

From 585 to 1582 ... 997 y = 80 periods of 88.28 years. 
1582 to 1813 ... 231 y = 7 " 33.00 " 

1813 to 1847 ... 38.19 = 1 period of 33.19 " 
1847 to 1880 . . . 33.19 =1 *• 38.19 " 

The observed shower of 1582 was probably near the close of the cluster's 
passage across the earth's orbit. Thirty times the mean period of 33.19 
years gives the epoch 1581.56, and the remaining dates are then perfectly 
harmonized. 

The respective periods of the comet and the three meteoric groups are 
as follows : 

Tempers comet 38.28 years. 

Group A. (Newton) 88.25 * * 

Group B 33.81 '* 

Group C 38.19 " 

During the last five hundred years the peHod of Group A seems to have 
been rather more than 33.25 years. The meteoric display of 1366 was con- 
temporaneous, or nearly so, with the apparition of the comet, and the 
complete separation of this cluster from the original mass may have then 
occurred. ''The comet of 1866 was invisible to the naked eye; that 
of 1366, seen under similar circumstances, was a conspicuous object. The 
statement of the Chinese historian that ' it appeared nearly as large as a 
tow measure,' though somewhat indefinite, certainly justifies the conclu- 
sion that its magnitude has greatly diminished during the last 500 years."* 
Is the less apparent magnitude a consequence of separation at that epoch ? 

The following table affords the means of comparing the elements of the 
comet and those of the principal meteoric group : 

Nov. Meteors. Tempers Comet. 

Perihelion passage Nov. 10, 1866. Jan. 11, 1866. 

Longitude of perihelion 56© 26' 60^ 28' 

Long, of asqending node 231© 28' 281© 26' 

Inclination 17© 44' 17© 18' 

Perihelion distance 0.9878 0.9765 

Eccentricity 0.9046 0. 9054 

Semi-major axis 10.3400 10.8240 

Period 83.2500 y. 38.1760 y. 

Motion Retrograde. Retrograde. 

Computer Schiaparelli. Oppolzer. 

The orbit of Tempel's comet and of the meteors associated with it is 
• Comets and Meteors, p. 52. 
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iSlaled Meeting, May 1, 1885. 

Present, 6 members. 

Mr. J. Blodgett Bbitton in the Chair. 

Donations for the Library wore received from the Geolop- 
oal Survey of India ; the Department of Mines at Melbourne ; 
the Royal Society of Taamaoia ; the Socifele Imp6riale Rusee 
de Geographie ; the Anthropologische Gesellsehaft in Wieu ; 
the K. Statistiseh-Topographische Bureau at Stuttgart ; the 
Naturforschende Gesellsohaft at Emden ; Dr. vom Rath of 
Bonn; the Statistika Central Byran; the Reale Aocademia 
del Lincei at Rome ; the Societi Toaeana di Scieiize Naturali 
in Pisa ; the Social 6 de Geographie at Paris; Maisouneuve 
Frires of Paris ; the Royal Astronomical Society, the Cobden 
Club, and Nature, London ; Mr. F, J. R. CaruUa of Swansea ; 
the Boston Society of Natural History ; the American Acad- 
emy of Arts and Sciences; Mr. 11. C. Winthrop, Jr., of Boston; 
Prof, Edward C. Pickering of Cambridge ; the Rhode Island 
Historical Society; Dr. Henry Draper of New Haven; the 
Scientific Association at Meriden, Conn. ; the New York 
Meteorological Observatory; the University of the State of 
New York ; the Albany Institute ; the Brooklyn Entomologi- 
oal Society; the Buffalo Historical Society ; Mr, T. H, Dudley 
of Camden ; the Franklin Institute ; the Engineers' Club, the 
University of Pennsylvania, the American Naturalist, Mr. 
Henry Phillips, Jr., and Prof. E. D. Cojie, of Philadelphia ; 
the Department of the Interior, and the Oflcina Meteoroligica 
Argentina. 

Letters of envoy were read from the Naturforschende Ge- 
eellschaft, Emdon ; Albany Institute; Department of State, 
Washington, D. 0. ; U.S. Geological Survey, Washington, 
D. C. ; Geological Survey of India. 

Letters of acknowledgment were read from the Cincinnati 
Sooiety of Natural History (LOO-117) ; Observatorio Meteor- 
61ogico Central, Mexico (H^); Royal Society of New South 
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J {112-115) ; U. S. Naval Obsen-atory, Washing- 

itolieCe Observatory (116); K. Baier.Akad. der 

en(lU, 115). 

'e read from Mr. William Sellers accepting the 

to prepare an obituary notice of tbe late George 

■om Dr. Da Costa requesting to be excused from 

obituary notice of tbe late Dr. Ellerslie Wallace! 

e Society excused Dr. Da Costa, 

I " ' ' ' ■ itment an obituary notice 



anication on tbe construe- 
ipecially in relation to the 
limself under the micro- 

3 1054, and new nomlna- 
read. 
ibe Society was adjourned 



Stated Meeting, May 16, 1885. 
Present, 10 members. 



Freradent, Mr. Fbalky, in the Chair. 

Dr. James C. Wilson, a newly elected member, was pre- 
Eented to tbe Chair and took his seat. 

Donations for tbe Library were received from the Imperial 
Academy of Sciences at St, Petersburg; Dr. Hugo Von 
Meltzel of Kolozsvar ; Prof, Dr. G, D. E. Weyer of Kiel ; the 
Keale Accademia dei Lincei at Eome ; tbe Academic Boyale 
des Sciences de Belgique ; tbe Sociit^ de Geographic and 
L'Ailiance Scientifique Universelle at Paris ; the Meteorologi- 
cal Office, the Journal of Forestry, Nature, Dr. John Evansi 
Dr. William Huggins and Dr. Benjamin Ward Eichard- 
Bon, of London ; the Boston Society of Natural History ; the 
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Free Public Library of New Bedford ; the Providence Public 
Library ; the American Chemical Society and Mr. C. S. Sar- 
gent of New York ; Mr. John B. Smith of Brooklyn ; the 
Academy of Natural Sciences, the American Journal of 
Pharmacy, the Zoological Society, Mr. Henry Phillips, Jr., and 
Mr. R. S. Culin, of Philadelphia ; the American Chemical 
Journal ; Johns Ilopkins University ; the Bureau of Educa- 
tion ; the Department of State at Washington, and the 
Kansas Academy of Sciences. 

Letters of acknowledgment for Proceedings No. 118 were 
received from the Wyoming Historical and Geological Society 
(Wilkes-Barrfe, Pa.); American Antiquarian Society (Wor- 
cester, Mass.); the Numismatic and Antiquarian Society of 
Philadelphia ; the Maine, Ehode Island, New Hampshire, Con- 
necticut, New Jersey, Maryland, Georgia, Wisconsin and 
Chicago Historical Societies; Museum of Comparative Zoology 
(Cambridge, Mass.); University of the City of New York (New 
York) ; Cincinnati Observatory (Cincinnati, Ohio) ; U. S. 
Military Academy (West Point, N. Y.); Essex Institute 
(Salem, Mass.) ; Prof. J. J. Stevenson, Prof. James W. Moore, 
Mr. Henry Phillips, Jr., Prof. Henry S. Frieze. 

A letter of acknowledgment was received from Rawson W. 
JRawson (London), for Proceedings Nos. 95 to 116. 

A letter was received from the Naturforschende Gesellschaft 
zu Freiburg i. Baden asking for No. 115 Proceedings. 

A letter was received from Mr. William Blasius announcing 
a change of address to 916 Arch St., Phila. 

Letters of envoy were read from the Public Library of 
Providence (R. I.), U. S. Geological Survey, U. S. Department 
of State. 

A letter was read from Mr. Herbert Spencer (London), de- 
clining membership on grounds held sufficient by the Society. 

Letters were read from the California Academy of Sciences 
and the Virginia Historical Society, requesting exchanges. 
On motion the matter was referred to the Secretaries with 
power to act. 

Prof. H. Oarvill Lewis read a communication entitled "A 
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great Trap Dyke aoross Southeastern Pennsylvania," to be ac— 
companied by a map, not to cost, over $26. 

PermisBion was given the Secretaries to have a plate pre- 
pared at an estimated cost of not over $80 for Prof. Copers- 
paper on the Palaeontology of Brazil (read April 17, 1885). 

The President reported that he had appointed Prof. W. H. 
Pancoast to prepare an obituary notice of the late Prof. EUers- 
lie Wallace, and that as yet no person had accepted the same 
duty for the late Titian R. Peale. 

The proceedings of the officei's and Council were submitted. 

Nominations Nos. 1049-1057, and new nominations Nos. 
1057-1068, were read. 

The rough minutes were read and the Society was adjourned 
by the President. 



Stated Meeting^ June 19, 1885. 

Present, IS members. 

President, Mr. Fralky, in the Chair. 

Mr. Samuel Wagner, a newly elected member, was presented 
to the Chair and took his seat. 

Donations for the Library were received from the Physika- 
lischc Central-Observatorium at St. Petersburg ; the Societas 
pro Fauna et Flora Fennica at Helsingfors ; the K. B. Akade- 
mie der Wissenschaften and the MUnchener Sternwarte ; the 
K. K. Geologische Reichsanstalt ; the Zoologischer Anzeiger, 
Leipzig , the R. P. Akademie der Wissenschaften and the 
Deutsche Geologische Gesellschaft at Berlin ; the K. Gesell- 
schaft der Wissenschaften at Gottingen; the Socifet6 de Phy- 
sique et d'Histoire Naturelle at Geneva ; the Mueee Royale 
d'llistoire Naturelle de Belgique ; the R. Accademia dei 
Lincei ; the Societi Toscana di Scienze Naturali ; the Soci6te 
de Geographic at Paris ; the Royal Geographical and Astro- 
nomical Societies and Nature, London; the Philosophical 



I 
I 



Society at Cambridge ; the Royal Geological Society of Corn- 
wall; the Nova Scotion Intitule; the Boston Society of 
Natural History; the Effex In&titute ; the Rhude Inland 
Society for the Encouragement of Domestic Industry ; the 
American Journal of Science ; the Academy of Sciences, the 
Meteorological Observfitory and Prof. John S. Kewherry ol 
New York ; the Brooklyn Library ; Mr. John B. Smith of 
Brooklyn ; the Franklin Institute, the Historical Society of 
Pennsylvania, the Pharmaceutical Association, the Mercantile 
Library, the Americno Naturalist, Mr. Henry Phillips, Jr., and 
the Misses Phillips of Philadelphia ; the American Journal of 
Philology, Baltimore; the United States National Museum; 
the Virginia Historical Society; Mr. Jed. Hotchkifs of Staun- 
ton ; the Public Library of Cincinnati ; the Brookville Society 
of Natural Ilistory ; Rev. Stephen D. Peet of Chicago ; the 
State Historical Society of Iowa ; the California Academy of 
Sciences; and the Observatorio Nacional Argenlino. 

Letters of envoy were received from La Soci^t^ de Pliysir[ue 
et d'Histoire Naturelle de GerSve, Yorkshire Geological and 
Polytechnic Society (Chevinedge, Halifax, England); Cam- 
bridge Philosophical Society ; Engineers' Club (Philadelphia) ; 
Tirginia Historical Society. 

On motion the latter Society was placed upon the exchange 
.Ust and ordered to receive the Society's Proceedings from No, 
96. 

Letters of acknowledgment were received from La Soci6lfe 
de Physique et d'Histoire Naturelle de Genlve {Trans. XVI. i., 
Proceedings 109-114) ; Academic Royale Danoise dea Sciences 
, et dea Lettres, Copenhagen (Trans. XVI. i.. Proceedings 113, 
, 114); Library of the University of Cambridge (llfi); Statis- 
I tioal r^ooiety of London (116); U. S. Geological Survey (117, 
J 118); U. S. Surgeon General's Omce (117. 118) ; the Smith- 
r flonian Institution (1 17, 118) ; Triibuer & Co. (118); London 
|;Zo5IogicalSociety(ProceedingBll2, 113, 114, 115, 116; Trans. 
IXVI.,!.); Philosophical Society of West Chester (118): Kansas 
■ State Historical Society (118); Leander McCormick Observa- 
Itory, University of Virginia (118, 11»). 

lUEn. niiLoa. soc. sxii. 130. 3c. rniKTBD At'ocsT 31, 18S3. 
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Letters ot acknowledgment for Proceedings No. 119 were 
read from tbe Maine, Connecticut, New Hampshire, Rhode 
Island, New York, New Jersey, Pennsylvania, Maryland, 
Georgia, Kansas State, Wisconsin and Chicago Historical 
Societies; New Bedford Free Public Library; U, S. Surgeon- 
General's Office (Washington, D.C): University of California 
(Berkelej', Cal.); Philosophical Society of West Chester (Pa.); 
Brown University (Providence, R, I.) ; American Antiquarian 
Society ; Boston Athenicum ; Astor Library (New York City, 
N, Y.); Essex Institute; Numismatic and Antiquarian Society 
of Philadelphia ; Wyoming Historical and Geological Society 
(WilkcB-Barrfe, Pa.); Young Men's Library (Buffalo, N. Y.); 
University of the City of New York (New York); Entomo- 
logical Society of Brooklyn (N. Y.); Library U. S. Military 
Academy (West Point, N. Y.); Library of the State of New 
York (Albany, N. Y.); Cincinnati Observatory; Rantoul 
literary Society ; U.S.Navallnstitute (Annapolis, Md.); Col- 
lege of Physicians (Philadelphia) ; Library Company of Phila- 
delphia; Smithsonian Institution ; Prof. J. W.Moore (Easton, 
Pa.); Henry Phillips, Jr. (Philadelphia); Dr. W. S. W. 
Rufichenberger (Philadelphia) ; Wm. B. Taylor (Washington, 
D. C.) ; J. J. Stevenson. 

The death of Robert Treat Paine of Brookline, Mass., waa 
announced as having occurred June 3, 1885 (bora October 12, 
1804). 

On motion the President was authorized to appoint, if he sair 
fit, a proper person to prepare the usual obituary notice. 

The death of Prof. Tbos. C. Archer, of Edinburgh, waa an- 
nounced. 

Dr. Harrison Allen presented for the Transactions a paper 
by Dr. J. Francis Walsh on the anatomy and functions of tbe 
muscles of the hand and of the extensor tendons of the thumb, 
which was upon motion referred to Dr. Erinton, Dr. Ruschen- 
berger and Dr. Leidy to examine and report upon. 

Dr. A. S. Gatschet presented a paper on the Beothuk 
Indians, with a vocabulary. 

Professor Cope presented a paper entitled " A Second Col- 
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^imuition of Besearches among the Batrachia of the Coal 
^^cgioos of Ohio." 

Prof. Cope presented a paper by Dr. Alfired C. Stokes of 
^I^renton, N. J^ on some new hypotrichnous inAisoria. 
Pending nominations Nos. 1049-1068 were read. 
On motion the Society subscribed to the Monthly Catalogue 
the Pablications of the United States Goremment, issueii 
ij Jno. H. Hickcox, of Washington. 
On motion the Treasurer was authorized to receire ten 
"Uoosuid dollars six per cent loan of the City of Pbiladelpria. 
"which win &I1 due on JuIt 1, 1885. 

ProC Cope requested permLssion to add socie Dew miirter :o 
lis pttper OQ Mexican 2Jo6Iogy (read April 17. ISfS • wiioi. 
^VBsnowin presE. 

Mr. McKean odSered the followin:? resolniioc. wlii'^l 
muuiimoa^T adopted : 

BeMoiwteL That the Society perrriit Pr^d Cope zo nake zhs 
additions to the paper as requested by Lizi : ccn iL&: jier*»aft«£r 
when inateral chaLges aLaH be pr»:»p«>5ed to a p*p«^- ilr^ojij 
ordered to be pr>.ted in tLe Pr:o2eiii;;z« tie pr:c»:eed 
changea or a^ditioiifi *LalI frst ce siCEiitceti t.: tii-i S^icretirl-as. 
and it aLaZ be in ti* dL§cretioc i-c tiie Secrstirfe* itiis: i: ii- 
'jp exiltiie tiie char.u'eg or &sk tie jd-riee *ic tit* S;«ierr 




pnhriHif ".g till* Pr>!gisit:"g» ami rnzaoiidccs :t tie 5c«ni*rr 
aaii tit r*ccrt Trias it 'c^ie-r-ai w:iilii te tie iest ziiitfe :t: t»ii- 

merii^i ir» i«ariiut- 

T!i»i r'^uja :uin:iu»s T-»ri r^aii imi tie S;#sisr' t"12 iir:i:»ir: 
cv tie Prsjiiiteiic. 
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Hiated ifeeliti'j, July 17, 1885. 

Present, 4 members. 

President, Mr. Fralby, in the Chair. 

Donationji for the Library were receiveii from the New Zea- 
land I ite ; the Geological Survey of India ; the K. K, 
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the Naturwissenschaft- 

irforschende Gesellsehaft at 
orischer Verein der Preus- 
3B at Bonn ; the University 
Byran at Stockholm; the 
\ at St. Galleu; Society 
at Lausanne; the Soci^lfi 
lud L'Academie Royale at 
ae des Sciences at Kaarlcm ; 
^unsten en Wetenschappen ; 



the Ao.id^mie Hoyale de Belgique ; the Reale Accademia dei 
liincei at Rome ; the Soci6t6 d' Anthropologie, les Soci^t^a Geol> 
ogique, Zoologique, £cole Polytechnlque, MuaSed'Histoire Nat- 
urelle, Bureau des Longitudes, Annalee des Mines, Minist^e de 
rinstruction Publique et des Beaux Arts, and the Observatoire 
de Paris; the Mue^ Guimet; the Real Academis de la Histo- 
ria at Madrid ; the London Geological, Zoological, Royal Geo- 
graphical, Meteorologicsal, Astronomical Societies, the Meteor- 
ological Office, Royal Asiatic Society of Great Britain and 
Ireland; the British Association for the Advancement of 
Science; Nature and Prof. Joseph Prestwich of London; the 
Geological and Polytechnical Society of the West Riding of 
Yorkrfiire; the Royal Dublin Society; Mr. Thomas D. SmeUie 
of Gla.<*gow; the Royal Society and the Geological and Natural 
History Survey of Canada; the New Hampshire Historical 
Society; Mr. Amos Perry of Providence, R.I. ; the American 
Oriental Society and the American Journal of Science, New 
Haveu; YaleCollege; the New York Meteorological Observa- 
tory ; Mr. John B. Smith of Brooklyn ; the Geological Survey 
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of New Jersey; the Engineers Clob of Philadelphia ; the 
Franklin Institnte: the American Journal of the Medical 
Sciences: the College of Pharmacy; the Historical Society of 
Pennsylvania; the Philadelphia Library; the American Natu- 
ralist; the Children's Aid Society; Dr. Perafor Frazer, Messrs. 
Samuel H. Scudder, Henry Phillips, Jr., S. Culin and Samuel 
TT. Pennypacker of Philadelphia; the Wyoming Historical 
and Geological Society: the Second Geological Survey of 
Pennsylvania: the United States Naval Institute; the Mary- 
land Historical Society; the Peabody Institute; the Johns 
Hopkins University: the Department of State; the United 
States Civil Service Commission; the War Department; the 
United States National Museum; the Department of the 
Interior; the United States Geological Survey; Mr. Jed. 
HotchkisB of Staunton, Va. ; Mr. R. A. Brock of Richmond ; 
the Des Moines Academy of Science ; the University of Cali- 
fornia ; the California Academy of Natural Sciences, and Mr. 
Ramon Manterola of Mexico. 

Mr. Henry Phillips, Jr., deposited in the Library the Trans- 
actions of the Royal Historical Society (London). 

Letters of envoy were received from the California Academy 
of Sciences; Soci6te HoUandaise des Sciences, Haarlem; 
Universite Royale de Lund; U. S. Geological Survey, Wash- 
ington, D.C. ; Naturforschende Gesellschaft zu Gorlitz ; Natur- 
forschende Gesellschaft in Emden; Royal Society of Canada ; 
Department of Internal Affairs, Harrisburg, Pa. 

Letters of acknowledgment were read from the Virginia 
Historical Society (96-119) ; Natural History Museum, Strass- 
burg (116); Kansas State Historical Society (119); Univer- 
sity Royale de Lund (116). 

The Committee appointed to examine the paper presented 
for the Transactions at the last meeting by Dr. Walsh, reported 
it undesirable for publication by the Society. 

On motion the report was accepted and the Committee dis- 
charged. 

The deaths of the following members were announced : 

Dr. Franklin B. Hough, Lowville, N. Y., June 11, 1885, set. 
63. 
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Dr. Edward B. Hartehome, Philadelphia, June 22, 1885, 
ait. 68. 

Lieut. Henry H. Gorringe, New York, N. Y., July 6, 188&i 

On motion the President was authorized at his discretioQ 
appoint suitable persouB to prepare the usual obituary notdoi 

The President reported that he bad appointed Samt 
Wagner, Esq., to prepare an obituary notice of the late Uobov 
Treat Paine, and that Mr. "Wagner had accepted the duty, 

A paper by Prof. Daniel Kirkwood of Bloomington, Indiana, 
entitled "The Comet of 18156, and the Meteors of November 
14th," was presented, for which a plate was authorized, 

Pending nominations Nob. 1049-1068 were read. 

On motion the Society ordered, subject to the approval of 
the Finance Committee, that a plate should be prepared to ac- 
company Dr. Stokes' paper presented at the last meeting at k 
total cost not to exceed $44, 

On motion the Society resolved to dispense with the meet- 
ings of August 2lBt and September ISth, and with that ol the 
Officers and Council on August 14th, 

The rough minutes were read and the Society was adjourned 
by the President. 



A great Trap Dj/lce aerou Soathtattvrn PtnnryUania. 
By Prof, H. Canal Leteit. 

(,Ihad h^ort thi AmtriMn I^tHotophieal SotUty, May 15, 1885.) 

Prof. H, D. Rogers, in hie Report on the Geology of PeDDsylTanb, 
publiBlied in 1858, refers to two imp dykes in Southeastern PennsjlTaoia, 
One of these is said to cross the Bethlehem turnpike about a mite aborfl 
Plourlown, being "abi'Ut two and one halt miles long, commencing 
DortU-west of Springfield township and ranging past Bickell'a Mill < 
Wisaaliickon to tlie Suhool-House further west, " * The other dyke is do- 
scribed a» follows ; " Another dyke or trap crosses the Schuylkill 
CoQsliohocken ; commeadng a little east of the Perklomea turnpike, a 
lialf way beiweeo Barren FIlll and Marble Ilall, it crosses the Norrisiow* 
or Kiilge turnpike, ranges nearly along the crest of the ConsUohocken 

■ Oeol. it FCDDB., Rogers, Vol, I, p. Z11, 1856. 
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slate ridge, goes through the village, and passing the river, in the bed of 
which it may be seen, it follows the summit of Bethel hill into Delaware 
county, terminating near the road leading from the Lancaster turnpike to 
the King of Prussia village. This is by far the longest and widest trap 
dyke of the valley or its borders, its length being a little more than six 
miles.'** 

In the map published by the Second Geological Survey, under the direc- 
tion of Prof. J. P. Lesley, Mr. C. E. Hall has connected the two dykes 
on Prof. Rogers' map to form a single dyke extending from the east of 
Flourtown in a west, south-westerly direction to the borders of Dela- 
ware county. In his report (C*), Mr. Hall refers to the dyke briefly in 
several places. He says (p. 19), that "it extends in a nearly straight line 
from the county line south-west of Mechanicsville, a short distance north 
of Gulf creek, to Flourtown in Springfield township. East of Flour- 
town it has not been traced continuously. There are exposures of loose 
blocks of trap, however, in several localities extending in a north-east 
direction from the last exposures of the main belt at Flourtown." 

He gives, on p. 23, a map showing some isolated exposures of trap boul- 
ders in Upper Dublin township, which indicate the probable north-west 
continuation of the dyke. 

He makes some apparently irreconcilable statements as to whether or 
not it occupies a line of fault or disturbance. Thus, while saying (p. 20), 
"The dyke does not seem to mark any line of disturbance. It may occupy 
a fissure crack, along which no lateral movement has taken place ;" he 
says on p. 75 : " This dyke, evidently Ibcated along the line of some dis- 
turbance, is undoubtedly the course of a fault or fracture. There is, how- 
ever, no positive proof of any lateral movement." 

Mr. Hall represents the dyke on the colored, map accompanying his re- 
port as having a length of a fraction over eight miles. 

In the present paper, which is the result of the personal observations of 
the writer, made during the past two years, it will be shown, that the dyke 
heretofore described is only a small portion of a long narrow dyke which 
passes almost entirely across the south-eastern corner of this State, from 
near Doylestown to Maryland, and which, taken together with some par- 
allel dykes of similar nature and composition, north-east of Doylestown, 
forms a series of nearly continuous dykes some ninety miles in length. 

It will be shown that a great fissure was made at the close of the Trias- 
sic period across the State, which fissur** filled by eruptive diabase, trav- 
erses strata of Laurentian, Cambrian, Silurian and Triassic age in an 
almost unbroken line, thus becoming an important feature in the geology 
of the State. 

We shall follow It continuously from a fine exposure south of Doyles- 
town along its south-west course through Bucks, Montgomery, Delaware 
and Chester counties, to the Maryland border, and shall demonstrate by a 
detailed list of its outcrops, that, although frequently represented only by 

« Geol. of Penna., Rogers, Vol. 1, p. 214, 1858. 



a line of loose weathered bonlden^ it is praeiicall j oontinoons along a line 
seventy miles fn lengtlu 

It will be shown that in Bucks conntj, the djke ahats against the 
south side of a great fault of sereral thousand fM upthrow, and upwaidi 
of twenty miles in length, and that» at a distance lateral] j of ilTa miles* 
another long dyke of identical composition and structure, as prored both 
chemically and microscopically, abuts against the north side of the ihult, 
continuing thence to the Delaware rirer. If not the same djke laterally 
displaced, the two portions clearly belong to the same Mynism, produced 
by a single cause. 

The following description of the course of the dyke south-westward 
from the Neshaminy oreeic, near Doylestown, is supplemented by an 
accompanying map in which all the observed outcrops are plotted. 

The dyke forms a very prominent hill at the north end of what Is 
known as "Mundock ridge," at a point one mile south-east of the Tillage 
of Bridgepoint Jhe Neshamlny creek flows at its base, and the tnp 
forms a conspicuous hOl, steep on the north side, fh>m the top of which 
there is a view of Doylestown and ricinity. This Is at the comer of War- 
minster, Doylestown and Warwick townships. 

As nearly as can be ascertained the dyke is here about 100 fM wide. It 
is a fine grained diabase (dolerite), finely crystalline, and, as shown by the 
microscope, composed of lath-shaped crystals of plagiodase, enclosing 
irregular grains of augite and grains and crystals of magneUte. It rings 
like metal when struck, and covers the hillside with large fragments, gen- 
erally well rounded by the process of concentric weathering, due to atmos- 
pheric iDfluences, and often much rusted on the outside. 

The dyke rises in the middle of the Triassic area, cutting through the 
upper Triassic shales. It is clearly therefore of late or Post-Triassic age. 

The Triassic shales and sandstones, immediately adjacent to the dyke, 
are not altered by it. Yet, in the vicinity, northward from the dyke and 
about Bridgepoint, the shales are strongly baked and blackened, breaking 
with conchoidal fracture and ringing when struck. They somewhat re- 
semble, when so altered, a black limestone. 

Tliese baked shales, however, cannot be proved to have any connection 
with the dyke, as will be more definitely shown when we consider the 
great fault against which the dyke here abuts. They seem to be, however, 
connected with the fault, since all along it, for many miles, these baked 
rocks occur, as if heat had been evolved during the faulting. On the 
other liand, no local metamorphic effects have as yet been .observed any* 
where along the sides of the dyke. The molten trap seems to have cooled 
too rapidly to produce such effects. 

The dyke was followed from this point in a direction to west of south, 
and was noticed as it crosses each road in the eastern corner of Warring- 
ton township, passing a half mile east of Warrington P. O., forming the 
" Mundock ridge." In Bucks and Montgomery counties the term " mun^ 
dock " is universally given to the trap. The trap runs at first nearly due 
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south, crosgfng the Little Neshaminy creek near the line hetwcen War- 
minster and Warrin^n townships, and in Warminster township grad- 
uallj bending south-westward till it crosses the county line into M&nt- 
gomery county a mile and a half west of Warminster P. O. 

In Horsham township, Montgomery county, it passes through the upper 
part of the Tillage of Horshamville, crossing the Doylestown pike at the 
tollgate. It crosses the Welsh road 100 ft above the road leading from 
Horshamville to Jarrettown, here forming a sharp hill. It is traced con- 
tinuously from here to Jarrettown, where it runs under the school-house 
and the Methodist Church. The ground is covered with boulders of trap* 
giving the impression that the dyke is wide at this point. It here forms 
a sharp hill, descending steeply to the north. A white Triassic sandstone 
outcrops south of the dyke, between Jarrettown and Dreshertown. 

A road runningsoath-west from Jarrettown keeps along the dyke, which 
for some miles forms a steep slope on its north side, and is readily recog- 
nized. It crosses Susquehanna avenue about 100 ft. north of the road 
from Jarrettown, and is conspicuous at the crossing of a small creek half 
a mile further south-west. 

It is now approaching the edge of the Triassic formation, and in the 
course of half a mile enters the Lower Silurian limestone valley of White 
Marsh. " Mundock Hill," is a prominent feature on the Township Line 
road at the fork of the roads at the corner of Springfield, White Marsh and 
Upper Dublin townships. The fragments of trap are here sometimes five 
feet in length, and cover the side of the hill, extending down the Town- 
ship Line road as far as Sandy run. 

Thus far the dyke has been followed without break in its course. Just 
here, however, at the comer of the three townships, there appears to be a 
break of a few hundred feet, since no boulders of trap were noticed on the 
road immediately west of the North Pennsylvania Railroad near Sandy 
Run station. It may be that, the ground in the limestone valley now 
entered being highly cultivated, the boulders have been removed by man, 
and that the break is more apparent than real. For on the next road west- 
ward, Church road, the dyke is clearly shown by numerous boulders at 
the junction of the road to Flourtown. 

The dyke has now entered the Lower Silurian (Calciferous, Chazy and 
Trenton) limestones of White Marsh valley, and cuU through them suc- 
cessively without any apparent alteration either in the dip or in the char- 
acter of the limestones. No evidence that the dyke was a line of fault 
could be detected. The trap dyke continues across Springfield township 
through Flourtown, as observed by Prof. Rogers and Mr. Hall, to the 
Wissahickon creek, which it crosses at a point one-half mile north of the 
Philadelphia county line. It here outcrops as a distkct wall sharply 
rising out of the soil. It crosses a field in the stock farm recently owned 
by A. Welch, and is well marked on the creek. It here offers an in- 
structive example of a typical dyke. From here to Marble Hall, where 
there is probably a small "Jog" in its course, it is well marked as a line of 

PBGC. AMEB. PHILOe. SOC. Till. 120. -to. PBIKTKD 8XPTSMBKB 8, 188K- 
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boulders. It appears near the marble quany, and trends across White Marsh 
township in a straight line in a west sonth-west direction toward Spring 
Mill, being recognized by its boulders at each road crossed. 

These boulders, where not washed by streams* are decomposed on the 
surfiuse, and are continually becoming smaller as time goes on. On high 
ground, where the soil is much decomposed, the dyke is only traceable 
with difficulty. On the hill east of Spring Mill, half a mile from the 
Schuykill river, where numerous trap boulders, corered by a cmsl of 
soft brown oxidized material, occur on tlie roadside, laige numbera of 
them were observed to be coveified with peculiar markings or strie. The 
soft crust was marked by grooves each nearly a quarter of an inch in 
depth, and running fh>m the angular edges of the boulders in somewhat 
parallel directions* one set of scratches often crossing another. Two rude 
sketches of these curious markings are here given, having been taken by 
the author in the Spring of 1879 : 





These markings, which are common on fine grained ferruginous trap, and 
may be a foot or more in length, have been mistaken for glacial strie by 
Beveral writers. Thus one writer,* after describing the scoring and 
scratching of the boulders in Warrington township, Bucks county, says 
that they ''evidently mark the progress of a glacier, and cannot other- 
wise be accounted for." Similar mistakes have been made in Chester 
county, t £ven such a well known geologist as Rev. H. W. Crosskey, 
LL.D., F.G.S.,fof Birmingham, has described and figured marldngs of 
this character in decomposed trap boulders in Worcestershire, England, as 
true glacial striae. The excellent plates and the detailed description he 
has published, show the marldngs' to be identical with those on the trap 
now under description, which are quite different fh>m true glacial strite. 
In fact, they are, in all probability, plough markR, They are precisely such 
as would be formed by the sliarp point of a plough passing over the de- 
composed surface of a trap boulder. As would be expected, they gen- 
erally occur only on one side of any boulder, the side uppermost, when 
ploughing was going on. As shown by the author, in his report on the 
Terminal Moraine^, and more particularly in a recent paper, | they are 
far south of the limits of glaciation. 

* History of Bucks County. Davie, p. 433. 

t History of Chester County. Smith and Futbey, p. 186. 

tTho Grooved Blocks and Boulder clays of liowley Hill. Proc. Blrm. Philos. 
Soc, Vol. Ill, IWA p. 45U. 

i. Report .Second Geolog, Survey of Pennsylvania, Z. 

! On Supposed Gluclution in Pennsylvania, south of the Terminal Moraine. 
Lewis. Amer. Jouru. {Science, Arts, xxviil, l\i&i, p. 26. 



1885.] 443 [Lewis. 

An interesting exposure of the trap in place was noticed at a short dis- 
tance north of the spring, at Spring Mill, where the dyke is cut through 
hj the creek. This is the only locality in Pennsylvania where the author 
has observed basaltie or columnar structure in this dyke. Large columns 
of trap lie here, nearly horizontally, several of them showing six sides, 
and one of them five feet in diameter. Their nearly horizontal position 
is, of course, due to the fact, that the columns lie at right angles to the 
cooling surfaces. As the cooling surfaces are here nearly perpendicular, 
the columns have taken a horizontal position. The columns appear to 
have an inclination of about eight degrees to the horizon, indicating, per- 
haps, that the dyke varies that much from the perpendicular. Although 
columnar structure has not been noticed elsewhere in this dyke, another 
structure characteristic of eruptive rocks is seen everywhere along the 
whole line. Concretionary structure, which, sometimes associated with 
columnar structure, but oftener observed alone, is due to the same con- 
traction of the cooling mass, which sometimes forms columns, is a very 
common feature of the dyke. Though not apparent in the fresh rock, 
this structure is readily seen during the process of weathering, producing, 
finally, the rounded boulders that have already been described. 

At Gonshohocken, the dyke is finely exposed in the town and forms a 
conspicuous escarpment on the river bank, well seen from the railroad. 
At the time that the new Schuylkill Valley Railroad was being built, much 
was said about the difficulty experienced by the contractors in cutting 
through this remarkably tough rock at Gonshohocken. 

Grossing the Schuylkill, in the bed of which it is seen, as described by 
Professor Rogers, and being well shown on the west side of the river 
where cut through by the Philadelphia and Reading Railroad in West 
Gonshohocken, the dyke follows a long straight line through Lower Merion 
township, Montgomery county, as mapped in Report C*, Second Geologi- 
cal Survey. It is well shown near Mechanicsville, where cut through by 
Gulf creek. In this portion of its course the dyke either cuts through or 
runs along the southern boundary of the hydromica schists (Hudson 
River Age?) of the South Valley hill. A few hundred feet west of Me- 
chanicsville, it is in contact with highly metamorphic limestone, a continu- 
ation of that which occurs in Gream valley. 

Immediately west of here, at the head waters of Gulf creek, it is in 
contact with what appears to be lower Gambrian sandstone, here highly 
altered into a slaty rock ringing like metal when struck. The strata 
stand nearly perpendicular with a steep north dip, and are much altered. 
The metamorphism is believed by the author to be of much more ancient 
date than the time of the eruption of this trap. 

After crossing the stream, it enters Delaware county, Radnor township, 
and crosses the Pennsylvania Railroad at a point about a quarter of a mile 
west of Wayne station (at mile-post 15-338). Numerous loose bot*^ 
occurred here in the soil, but have recently been removed for 
ballast 
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Ii is here la contact with '* Edgehill Rock " (altered Potadam). Aadeiit 
eruptive norite rocks occur at Wajne station, and the tiap Ilea between 
these older rocks (generally supposed to be Laurentian) and the hydro* 
mica schists of the South Valley hUl, which are entmd by the lailxoad 
west of here. 

The dyke enters Cliester county in Easttown township^ south of Devon 
Inn, where it is in the so-called Lauren tian area, and it Is well shown at the 
cross- roads at the corners of Easttown, TredyfCrin, and Radnw townehipa. 

Many other eruptive rocks, in the form both of dykeaand of large bosses^ 
occur in the so-called Laurentian area, in the rogion aonth and ireat ot 
here, being largely developed in Chester county. These rocka are now 
being studied microscopically b> the author, who finds many of them to 
be of high interest and capable of throwing much light on the difficnlt 
geology of the regton. The author has discovered an immense area of 
eruptive garnet-bearing acid norite, with included dykes of dioiite. dia- 
base, gabbro, trapgranulite, etc., and he has observed highly interesting 
effects of pressure, stretching and endomorphk changes. Theee will be 
disscribed in a subsequent paper. They are mentioned here merely to 
Slate that these eruptive rocks have no possible connection with the much 
later dyke which forms the subject of thle iiaper. 

In Chester county the presence of trap along the southern border of the 
South Valley hill in connection with serpentine, was briefiy noted by 
Rogers, * and Dr. P. Frazer in his report on Chester countyf has mentkmed 
a few isolated occurrences here and there, without, however, noting them 
on the map. The only portion of the dyke placed upon his map is in 
Easttown township, where, however, its line is not correctly represented. 

An interesting feature ot the great dyke in Chester county, are a num- 
ber of small "jogs," which continually displace the dyke short distances 
to the ^northward. They are probably due to faults, since the same pecu- 
liar struciure is noticeable in the dykes of serpentine in the same region. 

Two such Jogs are indicated in Easttown township ; one of them, half 
a mile west of Devon Inn, the other somewhat more than a mile south-east 
of Paoli. The dyke ends south-west of Devon Inn, but appears again 
farther north on the road leading squth from Reeseville, Just south of an 
exposure of serpentine. It now runs south-westerly to the Sugartown 
road, at a point where the road forks southward to Leopard P. O. In this 
vicinity large boulders, often four to five feet in length, are scattered 
about on the soil, and are often resonant when struck. Again the trap 
makes a jog of about half a mile to the north, as though again faulted. 
Appearing in the north-west corner of Easttown township, on the road 
leading from Leopard P. O. to Uowellville, south of the cross-road to 
Sugartown, it here divides the hydromica schists on the north side from 
the hard syenite and hornblendic rocks on the south side. The dyke keeps 
in this geological i)osition between the two formations all the way from 

• Geol. of Penna., 1, p. Itf!». 

t C-1, Second Geol. Survey of Penna., pp. 
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here to the v!cinity of West Chester, and In this part of its course may 
possibly occupy a line of fault. A series of serpentine outcrops occupy 
the same position, being sometimes north and sometimes south of the trap 
dyke, but nearly always adjacent to it, and generally south of it. 

The dyke, containing here specks of pyrite, enters Willistown town- 
ship, south of Paoli, and skirts the north side of the Serpentine belt. 
South of Malvern, at the northern edge of the Serpentine belt (about a 
quarter of a mile south of the State road), the dyke is represented by 
large and numerous boulders, and a much smaller dyke of trap af pears 
near the southern edge of the Serpentine about one half mile south ot the 
last place. Massive hornblcndic rocks lie immediately south of this. 

On the Township Line road between Willistown and East Goshen, 
close to the crossing of the State road, the trap occurs immediately north 
of the Serpentine ridge. 

In East Goshen township it appears where the State road crosses Ridley 
creek, and continuing thence in a south-westerly direction, still keeping 
on the north side of the serpentine ridge, is broken by a small "jog** 
north of Goshenville. The displacement is only a few hundred feet. 
Small dykes of trap occur both on the north and south sides of the Serpen- 
tine ridge, one-half mile north-west from Goshenville. Thence the dyke 
passes into West Gk)shen township, crossing the road between East Goshen 
and West Goshen townships, near the house of J. Patterson, where it 
forms a prominent ridge, and the trap outcrops in large angular fragments 
on the roadside. Ancient gneisses lie south of the dyke and hydromica 
schists a short distance north of it. 

In this township (West Goshen), it is clearly shown where crossed by 
the West Chester branch of the Pennsylvania Railroad, two miles north- 
east of West Chester. Here again it is on the north side of the serpen- 
tine ridge, or, as it is here called, the "Serpentine Barrens.*' Numerous 
boulders lie along the railroad, and the decomposed dyke is exposed in 
the carriage road alongside. It crosses the road leading from West Chester 
to Lion ville, a short distance north of Taylor's run, south of the cemetery. 
Further west it appears in East Bradford township, one-eighth of a mile 
north of an outcrop of limestone, and is well shown were crossed by a 
branch of the Black Horse run. It was traced continuously by its boul- 
ders to the west branch of the Brandywine creek, at Copesville, on the 
Strasburg road. West of the Brandywine, where crossing the road, it 
forms rounded boulders, often perfectly oval in shape as though rounded 
by water action. These atmospheric boulders, produced by concentric 
weathering, might readily be mistaken for water- worn cobble stones. 

In West Bradford township, the dyke keeps south of the Strasburg 
road, and was noted when crossing each road. It passes a short distance 
south of Marshalton, and thence reaches the west branch of the Brandy- 
wine creek, one-half mile north-west of Trimbleville. Along its course 
one frequently sees walls, and even barns and houses built of the trap. 
The old Black Horse Tavern on the Strasburg road is built of it« 
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Immediately south of Marahalton, from which place north^Mitwaid ibr 
nine miles the dyke has been perfectly straight and conUnaoos, there Is a 
slight bend, or perhaps a small Jog In the dyke, as it bends slightly to the 
south. It is readUy traced on all the roads in this yidnlty. 

In Newlin township the dyke Is agidn associated with a belt of serpen- 
tine. Beginning Just north-west of North Brook Station on the WDming- 
ton and Reading Railroad, it runs into a serpentine belt» a mile or more in 
length, which lies north-east and south-west» and which is fiimons by 
reason of valuable corundum mines on its northern flank. The dyke 
apparently cuts through the center of the serpentine ridge. An altered 
granitic rock adjoins the serpentine, and contains a large nomber of in- 
teresting minerals associated with corundum. The latter occurs both mas- 
sive and in crystals, and in masses more or less altered into damonrite, 
etc.,* and appears to be of contemporaneous origin with the serpentine. 

The trap dyke enters East Marlborough township, one-half mOe north- 
east of Unionville, and passes immediately west of that village, being 
seen at the fork of the roads, under the bed of a small stream which forms 
the headwaters of Red Clay creek. Entering west Marlborough town- 
ship near the vUlage of Upland, large tegmenta of trap are seen, at the 
limestone quarries, west of Upland, on the State road. The line crosses 
the State road at the iS&rm of B. Maule, one mile west of Upland, forming 
a distinct ridge. 

South-west of here it is finely shown where crossing a north and south 
road one mile north-west of Woodville. It passes under the house of Mrs. 
Rebecca Levis, half a mile north of the Street road, and for some distance, 
the road runs along it affording a good exhibition of it. Huge boulders 
of diabase line the road and are built into the fences and into the walls. 

Several small Jogs apparently occur in the dyke in the vicinity of Up- 
land. Such jogs are to be expected in a crack in the earth's crust of the 
length here described. From here, nearly to the Maryland border, how- 
ever, the dyke appears to be perfectly continuous. 

Continuing south-west, the dyke crosses the Pennsylvania and Delaware 
R. R., close to the crossing of the Street road, and entering London Grove 
township on the farm of Mifflin J. Baker, it here seems again to divide 
hornblendic and syenitic older gneisses from the micaceous schists and the 
quartzites which cover the country to the north-west. It crosses a small 
creek, the east branch of White Clay creek, south-west of here ; is well 
shown in a north and south road in a wood ; passes through the farm of 
J. Speakman and crosses the Gap and Newport turnpike, one-half mile 
east of the Londonderry township line. 

Passing south-west a«*T0ss a farm once owned by P. McNelly, it reaches 
the middle branch of White Clay creek near the corner of Londonderry, 
Pcnn and London Grove townships. 

In t)ie high regions covered by decomposed schists south-west of here, 

*Soe " Corundum, Its alleratlons and associated minerals." F. A. Geuth, Proc. 
Ainer. Phllos. Soc, Sept. 19, 1S73, also Report B. Second Geol. Survey of Penna. 
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it was traced with difficulty. The rocks are decomposed to a depth of 
fifty feet or more, and the trap appears only where streams have lowered 
the surface. 

Two local branches of the great dyke appeared in London Grove town- 
ship. One of these crosses the Street road at Woodville, and the other 
crosses the same road about a quarter of a mile further west, just west of 
a small creek and on the west side of an exposure of south dipping mica 
schist. 

These dykes can be traced across a north and south road just west of 
here. The one is marked by scattered boulders, only. The other and 
more southern of the two is exposed as a narrow dyke about a yard wide, 
cutting through a ridge made of decomposed gneiss, on the farm of S. H. 
Hoopes, one-half mile northeast of Chatham P. O. 

In Penn township the dyke is marked by scattered boulders only ; and 
the decomposition of the soil is so profound that great care was necessary 
in following, step by step, the true course of the dyke. It was found to 
enter the north-eastern corner of the township and, passing a mile and a 
half north of Jennersville, to go through the farms of J. Vandegrift, S. 6. 
Reese, L. MendenhsU, D. Mackey, Sharlton, Underwood, Myers, Thos- 
Jackson and Matlock in a continuous south-western line. It passes a quar- 
ter of a mile north of Forrestville, where it is shown feebly by a few small 
boulders on the road side. It crosses the east branch of Big Elk creek, 
just below the bridge on the road from Jennersville to Russelville, where 
large fragments occur, some of them ringing like a bell. From here to its 
fine outcrop west of Lincoln University, it is traced with difficulty, being 
shown by scattered boulders only. 

In Lower Oxford township the dyke is conspicuously shown one mile 
south-west of Lincoln University, just west of the west branch of the Big 
Elk creek. It here forms a marked ridge near the house of S. Massey, 
and is as finely shown as anywhere along this part of its course. 

In the diabase at this place there is a soft chloritic mineral in nodules, 
and a little chalcopyrite. 

About one mile south west from here, it is well shown where crossing a 
north and south road, near the entrance to Mrs. Flemings' farm, half-way 
between the railroad and the Oxford and Jennersville road. 

Fragments five feet or more in length occur here. It runs past the 
house and reaches the Philadelphia and Baltimore Central R. R., at the 
meadow adjoining to the west the same house, being somewhat more than 
a mile west of Oxford station. Crossing the railroad, it enters East Not- 
tingham township and runs through the farms of Mrs. Mercer and W. 
Pickering, thus just touching the borough of Oxford, though not getting 
within a mile of the railroad station at Oxford. 

All through south-western Chester county the trap is known by the 
farmers under the name of "Cammels," "Carmels," or "Cammell stone." 
It is also sometimes called "Iron stone," from the rusty exterior. 

"Cammells" appear on the farm of Benjamin Pickering, near Oxford, 
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and are shown abundantly at the bonae of Jamei KcFaU In the ad|oining 
woods, and on the road near a cross-road, at a small creek half a mile 
east of New Prospect. A large boulder of diabase, fire feet long; lies 
opposite the house of J. Brown (formerly W. Q. Hutchinson), and shows 
the approximate position of the dyke whero crossing the main road ionUi 
of New Prospect 

The trap is again well shown in the meadow of J. K. Newell (formerly 
Pollock), whero crossing North-East creek at the boundaries of West 
Nottingham and East Nottingham townships. The dyke crosses the creek 
leas than a mile south- east of Nottingham P. O. From hero aoathward, 
the trap boulders aro known as "Niggerheads." In West Nottingham 
township the dyke once more enters a serpentine region and Is here no 
longer well marked as a separate and distinct dyke. A number of out- 
crops of diabase occur in this serpentine region, as also a number of other 
eruptiFe rocks, including sereral coarse grained amphibolltes and diorites 
of older geological age. At the chrome mine of Moro Phillips, opposite 
Pine Grove Schoel -house, there is a small dyke of diabase some flre feel 
wide, which is» perhaps, a branch of the long dyke. Numerous boulders 
and fhigments of diabase occur at the crossing of the Baltimore Ontral 
Railroad by the first road north of the Maryland State line. On ai^roach* 
log the State Line Station coarse grained eruptire rodcs appear, as also 
large masses of ligniform anthrophyllite ; from here southward. In Mary- 
land, numerous ancient amphibolltes, gabbros, etc, occur, probably being 
of the same age as similar rocks in the vicinity of West Chester. 

The dyke, probably, enters Maryland a little west of State Line Station 
(Penn Mar) on the Baltimore Central Railroad. It has not been traced 
beyond the borders of Pennsylvania. 

Although of remarkable uniformity of texture and composition through- 
out the whole of its course, this long dyke has, as we have seen, received 
various local names. While the name ''iron-stone " is probably most com- 
monly applied to it, the trap boulders are called " mundocks" in Bucks 
and Montgomery counties, "camells" in Chester county, and "nigger- 
heads " on approaching the Maryland border. 

A curious bit of history, for the accuracy of which, however, the writer 
cannot vouch, may be introduced in this connection. It is said that the 
dyke was used during the late war of the Rebellion by the negro slaves as 
a guide in their flight northward. Several of the stations on the " Under- 
ground Railroad " are stated to have been on or near the line of this dyke. 
It is said that the negroes were directed to follow these black rocks across 
fields and through woods until they were led into the hospitable regions 
of Chester and Bucks counties. 

Among the many features connected with this long dyke, are the metallif- 
erous deposits wliich are due to it. Mention has been made of the pyrite 
or chalchopyrite sometimes observable to the naked eye, and of the crusts 
of iron oxide produced as the trap decomposes. The microscope also re- 
veals an abundance of magnetite in the thin section. It is natural there- 
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fore that, at sereral points in Chester county, we find that iron ore has 
been dng adjacent to the dyke. 

Thoughout the whole line, every feature of the dyke has been remarka- 
bly constant, and it is clearly to be regarded as a single dyke, interrupted 
only by occasional Jogs. That these " jogs " are due to contemporaneous 
faulting will be rendered probable upon a consideration of the great fault 
in Bucks county, to the description of which we may now proceed. 

It has long been surmised that a fault existed immediately south of the 
long, narrow strip of lower Silurian limestone, which suddenly appears in 
the midst of the Triassic area of Bucks county. This strip of limestone, 
extending in a south-west direction from Limeport on the Delaware to a 
point south-eastward of Doylestown, was briefly referred to by Professor 
Rogers, and has been mentioned by several geologists since, but never 
satisfactorily explained. While some thought that ft was due to a fault, 
other geologists (Mr. C. E. Hall, etc.). supposed that it was an island in 
the Triassic sea, adducing the triassic conglomerate to the north of the 
limestone as evidence of this theory. 

The writer has devoted some time to the study of this interesting region, 
and, with the able assistance of Mr. S. E. Paschall, of Doylestown, Mr. 
John S. Ash, of Holicong, and others, has prepared a map of the area, and 
has been able to trace for a distance of nearly twenty miles an important 
fault, which has not only thrown up the whole thickness of the Trias, 
exposing its basal conglomerate, but has brought to the surface its floor of 
Palsozoic rocks. 

The fault has a length of about nineteen and a half miles. Its extreme 
western limit is near the point where the Neshamlny crosses the line be- 
tween Bucks and Montgomery counties, about four miles west of Chal- 
font. (Ghalfont is called Whitehall ville on the maps.) The line of fnult 
is not visible in Montgomery county, and its western terminus is in close 
proximity to, and probably in actual contact with a horizon of blackened 
shales, extending thence in a north easterly direction, and almost continu- 
ously, across Bucks county to the great region of black shales (quarried for 
curbing stones) about Point Pleasant, on the Delaware river. 

The line of fault is marked by abnormal dips, blackened and broken 
shales, "slickensides," and other evidences of violent disturbance, along 
its whole length. But its most characteristic feature is the occurrence of a 
zone of typical **fauU rock." This very interesting feature is composed 
of a mass of gray, shaly argillite, so crushed and cracked in every direc- 
tion, and so baked and changed in character, that it has lost all traces of 
stratification. This peculiar rock, evidently the result of movement at the 
time of faulting, is cut by fnnumerable cleavage planes, crossing one 
another at every conceivable angle. The small and irregular angular 
blocks thus produced are very generally covered by slickensldes, the result 
of sliding motion. This faiUt.rock marks the line of fault, when all other 
indications fkil, and has rendered it possible to fix the precise position of 
the fault from end to end. It fills a zone one hundred feet or more in 

PBGC. AHBB. FHIIiOS. SOC. XXII. 120. 8e. PRINTED SEPTEMBER 3, 1885. 



L«wl« 1 



450 



IH«tb. 



width. The writer is not aware that such an extensive exposure of ft 
fault-rock has been previously descrilied. A few vanis i» usually given 
as the greatest width to which a fault roclc attains, althouKh simiUr 
iDstances will doubtless be found elsewhere. The great developnient of 
this interesting formation along the Bucks County fault, leads lo the con- 
clusion that the process ol faulting was a sudden event. The tiumeoM 
pressure, which gave rise lo the fault, would appear to have been relieved 
hy violent crushing ftnd slipping, perhaps accompanied by enrlhquakes. 

The best exposure of this fiiull-rock is in Iho railroad cut immediately 
east of Chalfont Station, on the Doylcstown Branch ol the Pbiladelphis 
and Heading Railroad — a locality 
which will well repay a visit- The 
accompnnyiegsketch very rudely re- 
presents the appearance of the fanlt- 
rock at this place. 

The principal clcavagi? planes an 
vertical or with a steep dip, while 
secondary cleavage planes cut In all 
directions. These principal cleavage 
planes are often curved and folded, as 
is nucly illustrated on the Neshaminy 
creek between Bridge Point and 
Chalfont. Some interesting photo- 
Crapha were oWalned of those con- 
torted cleavage planes. 
The fauU-rock crosses the Neshaminy creek several times, and the course 
of that creek from Chalfont to Bridge Point appears U> have been deter- 
mined by the fkulL At each plac« where the fault crosses the wind- 
ing Htream, an easily recognizable ledge of fault-rock appears, as for 
example near the boundary of New Britain, Doylostown and Warrington 
townships, or again near where the "State road" crosses the creek, or 
again west of Bridge Point. 

Tl^e fault may be followed continuously across Bucks county In a carved 
line, concave towards the north, from the county line of Montgomery 
county to the Delaware. It passes through Chalfont and along the Ne- 
shaminy to Bridge Point, as already described, being shown in the itream 
at a point a utile above Godsbalk'sdam ; also half a mile below Qodshalk's 
dam, also Just above Castle Valley bridge ; also near Spruce hilt ; again 
near Bridge Point ; thence, less distinctly lo the hill below Bennett's cor- 
ner, where limestone first appears Immediately north of the fault, in 
the roadbed. 

At Bushingion, half a mile brther East, the limestone Is confunnabty 
overlaid by Hudson River slates, on which the basal conglomerate of the 
Trias reposes uiiconformably. Upper Triassic red shales, dipping north- 
east, occur south of the line of bull. North-east of Bushington, hills of 
Potsdam sandstone rise from beneath the limestone to form " Buckiagb&m 
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mountain, " bounding "Buckingham valley " (of limestone) on the south. 
The fault runs immediately south of this Potsdam sandstone mountain, 
dividing it sharply from the upper Triassic red shales to the south, from a 
point near Bushington to the Delaware river below Limeport. All along 
its route, the characteristic signs of fault-rock may be detected by care- 
ful examination. 

At "five points," on the " Street road," in the line between Buckingham 
and Solebury townships, a large mass of coarse-grained trap, known as 
Solebury mountain, abuts against the south side of the fault, while lime- 
stone is quarried north of the fault. Buckingham mountain dies down at 
this point, and the Potsdam sandstone from here to the river is either 
absent or represented only by fragments in the soil. The unusual feature 
of a trap mountain and a sandstone mountain abutting against one another 
and separated by a fault is exhibited at this point. 

The fault passes "Ingham spring" and thence across the hills and 
through the woodn to a point just below Limeport on the river, having 
been followed by the fragments of characteristic fault-rock lying on the 
surfiftce. Mr. J. 8. Ash, from a study of the position of springs in the vicin- 
ity, suggests that the line of fault is a water course, with vent at Ingham 
spring. This suggestion appears to be corroborated by an unsuccessful 
attempt recently made (May, 1885) to sink an artesiam well a few hundred 
yards west of Chalfont Station, Just south of the line of fault. The drill 
was sunk 160 feet, the workmen encountering two "boggy " places where 
black mud and broken stone hindered further operations. 

On the New Jersey side of the Delaware, a great outburst of coarse 
grained diabase has apparently split the fault, since well-marked exposures 
of fault-rock occur both north and south of the eruptive trap. This trap 
extends into New Jersey only a mile or so, but beyond it, still extending 
in a north-east direction, is a horizon either of true fault-rock or of black- 
ened shales, indicating a continuance of the fault Professor Cook has 
noted the occurrence of north-east dips in the Triassic slates for many 
miles in the same direction. 

These abnormal north-east dips of the Upper Triassic strata immediately 
south of the fault, seem to be due to the disturbance which produced the 
fault. As is well known, the usual dip of these strata is a gentle one to the 
north west. A large number of localities of abnormal dips were noted in 
Bucks county throughout the district south of the fault. Some examples 
may here be given. In Buckingham township, west of Forestville, some 
ringing, baked shales dip 3(P £. 25^ N. ; near Worthington's store the dip 
is 30O + E. 3(P N. ; at Carver's mill on Mill creek, three dips were taken 
successively going east, some ten feet apart, viz : 55^ N. 8(P E., N. 35^ E., 
N. 4fP E., indicating an anticlinal. Farther north-west there are flatter 
dips, but to the north-east there is again a steep dip to N. 3(P E., and Just 
east of Pineville the dip is vertical. Farther west, at Bridge valley on the 
old York road, some hardened, dark, ringing, fine-grained slaty strata, show- 
ing fine ripplemarks, dip 11^ S. 10^ E. ; fifty feet farther south, the over- 
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lying red shales dtp lOO E. 1(P K. ; and twentj feet fet tiilber toath the 
dip is IQOE. IQON. Ripplemarks, fosail p1a&tt» and trace* of coal ia 
thin seams were here obeenred. Other loealltlet farther weat diowed 
dips of 150 E. 1(P N., the shales often being dark and resonant when 
stmck. Near Bridge Point, on the soath side of the fknlt, there Is a dip of 
150 E. 100 a ; at Bridge Point some hard altered shales dip SIP B. IIP & : 
and some dips to the east were noticed south of Chalfbnt Mr. 8. B. 
Pascball reports that eastward dips continue in the strata south of the 
fftult nearly to Its western termination. North of the line of &alt the 
normal north-western dip of 1(P to 15<^ Is resnmed. 

As already indicated, a blackening and Indaratfcm of the triasslc shales 
accompanies the abnormal dips south of the fliult Another cone of 
blackened shales crosses the county fh>m Point Pleasant in a south-west 
direction north of the North branch of Neshamlny creek. There Is an 
excellent exposure of this argillite near Point Pleasant, where it Is largely 
developed and Is quarried fbr curbing stone. It rings when struck by a 
hammer, and has a fine conchoidal fracture. The Indians used it fbr the 
manufacture of their stone Implements, and traces of an ancient Indian 
workshop occur at Point Pleasant 

That the induration of these shales is due to the proximity of a trap 
dyke is a view often maintained, but the fitcts at command of the writer 
appear to point to a diflTerent explanation. The Konee of blackened shales 
would seem to be coincident with lines of pressure and disturbance. Can 
it be that pressure alone would suffice to prodnce the change? 

The fault and its accompanying phenomena having now been described, 
we may briefly consider the Palaaozoic strata which it has elevated, before 
returning to the trap dyke displaced by it. A section across Buckingham 
valley, at its central point near Holicong, would show the following suc- 
cession of strata, beginning at the fault: (1) Potsdam sandstone, form- 
ing Buckingham mountain, being identical with the Potsdam sandstone of 
the North Valley hill of Chester county, and dipping steeply N. W. ; (2) 
Magnesian limestone or calciferous sandrock (Cambrian), dipping steeply 
N. W., conformable whh the Potsdam, and corresponding with the lime- 
stone on the northern side of Chester valley ; (8) Trenton limestone, slaty 
and fossil iterous, conformable with the last, and only differing from beds 
of the same age on the south side of Chester valley in being non-meta- 
morphic. No beds of marble occur as in Chester valley, but on the other 
hand a number of characteristic Trenton fossils (trilobiles, brachiopods 
and corals) occur in it ; (4) The basal breccia of the Trias lies uncon- 
formably on the last, and the junction is finely exposed on the farm of 
H. Shepherd, at Holicong. It is formed of limestone fhigments cemented 
by red shale. It is common on the north side of the Triassic area in Penn- 
sylvania (being identical with the so-called "Potomac marble"), but Is 
rarely observed on the southern edge. The writer has also observed it 
south of Norrlstown on the Schuylkill Valley Railroad, where it exhibits a 
small but beautifbl fault ; (5) A narrow stratum of red shale, containing 



1885.1 ^*^^ [Lewis. 

numerous calamites ((7. artnaceout), overlies the breccia ; (6) The lower 
))ebbly conglomerate of the Trias follows as a well-marked and definite 
horizon, which may be traced continuously from Uie Delaware at Centre 
bridge, past Spring valley, and south of Doylestown to the fault at Chalfont. 
It forms a ridge of pebbles and is readily recognized. The same horizon 
occurs at the southern edge of the Triassic area, extending from Norris- 
town to Trenton ; (7) The long succession of red shales and sandstones 
which form the bulk of the Triassic strata follow on top of the con- 
glomerate. 

Had our section been made at Bushington, the Potsdam sandstone 
would have been absent, and Hudson River slates would have appeared 
conformably overlying the limestone, and unconformably overlaid by the 
Triassic conglomerate. These Hudson River slates are believed by the 
writer to correspond with the South Valley Hill slates and hydromica 
schisls of Chester county, which latter have there been more highly meta- 
morphosed. There is a striking similarity in their general appearance. 
From the observed dips of the limestone at the south- western end of 
Buckingham valley, there appears to exist hero an anticlinal, by which 
the Potsdam sandstone is covered over, and the Hudson River slates swing 
around the end of the valley until they meet the faulL The fault is clearly 
a large and important one, of several thousand feet upthrow. 

Returning now to the long trap dyke which we have followed from the 
south side of the Bucks county fault to the State of Mar} land, it is interest- 
ing to find that at a point on the north side of the fault, nearly five miles 
west of tlie abrupt termination of the dyke near Bridge Point, another 
dyke of identical composition and structure as suddenly appears and 
extends for twenty miles in an arch, until it is again cut off by the fault. 
There is every indication that it is of the same age and origin as the long 
dyke previously described, and that it should be considered as part of it. 
The trap has the same characteristic weathered surfaces, the same metal, 
lie ring when struck, it forms the same narrow and often inconspicuous 
dyke, and hand specimens from the two dykes cannot be distinguished 
from one another, macroscopically or microscopically. 

Starting north of Chalfont, between Pine run and the North branch of 
Neshaminy creek, in New Britain township, it curves north-eastward so 
as just to touch the corner of Doylestown and New Britain townships. It 
passes through the village of Iron Hill, so named on account of the numer- 
ous boulders of ringing trap which cover the hill. The dyke is here wider 
and more prominent than at any other place along this section. It passes 
thence about half a mile south-east of Gurden Glen Mills, whence, keep- 
ing immediately south of the North branch of the Neshaminy, it posses, 
one-third of a mile north of Fountainville, into Plumstead township. It 
is followed past Danborough, where it appears at the fork- roads north of 
the village ; past Garden ville, crossing the road a quarter of a mile north 
of the village ; whence, curving towards the east, it enters Solebury town* 
ship north of Carversville. The next village through which it passes is 
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Centre llill, where it Is clearly marked by numerous boulders. From 
here to ihe "Meeting House," near Ihe fault, It was traced by Judge R, 
Wflison of Doylesiown, who reports it to be continnous, and Mr. Pas- 
cball states tbat it abuts agalcat the fault. 

This dyke ia Joined by another one, of entirely different stracture. near 
Qardcnvilie. This latter dyke, composed of a coarse-grained, almost 
granitic diabase, runs in a Biraigbt line f>oin here to Point Pleasant, whero 
it forms a large outbarst and Is finely exposed on the river bttnk. Thia 
dyke is here much wider and more massire than the long dyke which ws 
have tieen following, and the diabase is not so hard nor so rosonant. The 
decomposition products are also dissimilar. Yet both are true diabases, 
diSering mainly in their degree of coatseness, and, as the following analy- 
ses show, of very eimiliar composition. Dr. F. A. Genlh * liaa analyzed 
the diabase at Point Pleasant, and Mr. F. A. Uenth, Jr.. has analyzed 
that from Gull Mills, Upper Merion township, Monlgomcrj' county. The j 
latter is typical of the diabase of the long dyke. Analysis No. I ia ol the | 
Point Pleasant diabase, No. II of the Qulf Mills diabase. 

(I> (II) 

Loss by Ignition 0.89 2.15 

Silicic acid 5^,01 Ql.SO 

Titanlcttcid 1.03 1.63 

, Phosphoric >cid ', 0.13 0.13 

Alumina UAH 17-38 

Ferric oxide 6.42 6.67 

Ferrousoside 4.88 8.8S 

Magnesia 8.34 3.43 

Lime 9.99 10.19 

Lithia trace. 

Soda 1.80 8.19 

Potash 0.67 1.46 

100.38 100.68 
Of Hlmilar structure are two other large outbursts of trap wliicli form 
"Soiebury mountain" and "Jericho bill " in Solebury and Upper Hoke- 
field townships respectively. These, like the Point Pleasant dyke, appear 
to have no connection with the ioug narrow dyke which, wiUi its contln* 
uation north of the great fault, forms the subject of this paper. They are 
composed of a light colored, coarse-grained diabase, crumbling whea 
decomposed, and quite unlike the dense dark rock of the long dyke. 
These dykes have the curved shape so otlen seen in the ordinary Triaasic 
dykes, of which those in the Connecticut valley may be taken as types. 

While our long dyke represents a simple crack in the earth's crust, 
the strata on either side iKlng unaltered, these crescenUc dykes are accom- 
panied by disturlmnces in the surrounding strata. Thus the Triassic shales 

* Report c, p. 18J. 
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are more or less conformable to the outcrop of the Jericho Hill dyke, 
changing in dip as the outcrop of the dyke yaries in direction. As exam> 
pies of Triassic shales dipping away fh)m the concave side of Jericho hllli 
the following dips, observed by the writer in Upper Makefield townshlpi 
may be recorded. Immediately north of the western end of the dyke, the 
. red shales dip 150 8. 40© W. and, one hundred feet away, 82^ 8. 85^ W., 
the latter on the iarm of A. 8mith. On the border ot Upper Makofleld 
and 8olebury townships, near Pidcocks creek, somewhat over a mile west 
of the eastern horn of the dyke, dips of 22© N. 450 W., and 25^ N. 80o W., 
were observed. 

It appears therefore that the crescentic shape of Jericho hill is coincident 
with a flat anticlinal fold in thb Trias, the axis of the fold dipping west- 
ward. But if this is the case, the conclusion is probable tliat the trap is 
an overflow sheet, overlaid and underlaid by shales, which, with the inter- 
calated trap, have been subsequently folded. The crescent form of the 
outcrop of the trap would be the natural result of the erosion of a west- 
ward dipping flat anticlinal fold.* These crescentic dykes would thus be 
of inter-Triassic age, and therefore older than the long dyke across the 
8tate. 

Another short narrow dyke, which cuts through the limestone in D« 
Ely's quarry in 8olebury township, is noted in the accompanying map, 
but it has no connection with and is of different composition from the long 
dyke. 

The two dykes with which this paper especially deals, viz : that extend- 
ing from the Maryland border to the l^ucks County fault, and that extend' 
log from Chalfont to the fault again, constitute, whether we consider 
them as one dyke displaced, or as two dykes separated by a fault of cou' 
temporaneous age, a feature of considerable geological interest. They 
clearly represent, as has been seen, a great crack, doe to separation of the 
strata, being precisely the reverse of the action which produced the fault, 
where evidences of pressure abound. So fscts were observed which dem- 
onstrate that the crack occupied by the trap was a line of fault. On the 
other hand, we have seen ti&at where an unmistakable fault cuts off the 
dyke, such £iult has not been entered by the imp. The fault was filled 
by a compact mass of its own rubb»b — the "£aoIt'rock." 

An examination of the relations between the Bucks County fault and the 
trap dyke divided by it, renders it probable that they are of contempora- 
neous Jurassic age. A mere inspection of the accompanying map leads to 
tiie conviction tliat the bow^haped dyke north of Buckingham valley is 
due to the tilling by trap of a crack caused by the uptilting of the Palaeo- 
zoic and Triassic strata at the time of the great fault. It is just as if a 
cake of ice on a pond bad been forced up at one side, at the same tinve 

• The relatione b«twe^n rtr<w*»4^ntlcTrtaiwlc trap Jykea ami the adjoin i ng stratA 
and tHedUtinctioriM betw<»An intni'dve and overflow dykes have recenily been 
dlacoMed by Mr. W. Vf rhiv\n \n a pnper on TriaHSic Trap Dykes and ?)aud- 
•tones {Ball. Mu«. Comp. /ool. ix). 
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crocking CD the olher, and letting the ^vatcr ooze througli tbe narron 
crack. Tli<i lino of fault itself was subject lo sucb pressure as to prevent 
the eatrance of ibe trap, except perbupe on tbe New Jency side of (be 
river, where, as we have showa, ibe trap scema lo have burst Uirougb 
from below. 

The Jurassic age of the dyke and fault b indicaicd by the fact that while 
cutting through the uppermost Triaasic strata, similar dykes and faults in 
New Jerijcy are uscon forma biy covered by strata of lower Cretaceous ag«. 
It follows tbat Ibe "jogs " in Ibe trap dyke, and also probably In tbe line 
of serpentine outcrops in Chester county, may be faults of so recent an age 
as the Jurassic. The relation between the dyke aud the faults uf tbe 
same region is an interesting one, and may hereuiler Ibrow some light oB 
tbe complicated geology of SoulbeHslcrn fennsylvania.* 

■Perba|)s It Is well bore to notice briefly an article by Dr. P. FrsEer relating to 
the ii;ke Juat (leaorlbed. AU abstriurt cif tlie preient paper, omitting details. 

mentor Science, lu Hepteiutior lut. Ulncu then, wllliout waiting fur itic publl- 
calliiB at the paper. Dr. P. Kniier, who wu enlrinlcd with lb* aurvey of 
L'bastec connly aud wbo bad oin 1 1 led to notice tbe trap ityko,i«Hui iiderwards 
printed areply eoUtleU, "Triip dykes lo ti;e ArdieiaD rocksof 8. £. Feuusyl 
vnnla" (I'roc. Amer. Pblltw. Hoc. Oct. 17, 18*1;, lu which he endenvom lo ubow, , 
flratly, tbut there la no contlnuoua dyke acroaa the rcgloa which he liikS studluil, 
and aeooudly, that t/'«UEh adyke eiiHta II loarkB a fault which be bad estaO- 
llBhed Ions BB"- Ue conoludes by denying tbut tbe Imp la uf unlforui cumpo- 

The title of Dr. Fraier's paper ht unfortunate, alnee but an extremely amall 
proportion of lbs meumorpble area travened by tbe dyke bHiongi to th« 
ArcbHau roeks, properly so called. Ue U alio unfortUDBle In Blvlog th* 
excuse (ur the premature publication of hli paper that '* error li noLurloualy 
fleet of fool, and with a year'i start may dely pureull." before establishing thHt 
any error ex iHted. Had Dr. Fraier been aware of the dotal 1> now Qrat made 
known, he would hardly have ventured to deny the MteutlBl continuity of tbe 
dyke In uheaier county. Nor is be accurate in auppoBlug tbat the dyke inarka 
tbe fault which heouumed to exist in thatcoauty. Ula auppoaed fault, not yet 
deuoUBlTateU to be a lact, paned along tbe north side ol tbe Houth Valley hill, 
while the dyke is south of that area. His flnal alatemeDt that " there were 
atroDgly marked dioereocea of teitnre, structnre end conatlluUon between 
many of tbe uuicropa Houth of the Chester valley and near Conihohooken*' la 
uusuppurted by any lacts brought forward by himself, and is directly oppoaed 
lo the mtcruscoplcal exauilnatlona made by the preaeut writer, wbleb abow a 
remarkable uniformity In each of these partlouUra. Dr. Fraier hat evidently 
miHtakeo other eruptive rocks for the dlabaae of whieh iheioug dyke la com- 
i™ed. 
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cnrnpamtivu merits of ibe several claim"* then under considcrnllon. shall 
ill lo judgment, or give his vnic in awanting tlie snld premium. 
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pnbtloition. or In the nest Hiiccoedlng voluma of their TmnsActlooB, nr tn I 
botli, 

0. The unsuccessful pi^rlormancea Khali remain under ennsideroiim 
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} anil tlinlr •(i>taan be comtMnnl at mt<ll<lnir* fr>r Ibe tu«n)lum tarhrtt 
tjtuvt nvtl vunectllnE ibe limu uf Utelr [m»t4i{in«iil ; •lutcvpl auoli pvr- 
Efiinnniinw m lltnlt aaition muy. In tku meatiUaiB, ^hlnk ftt Ui wlihilnivr. 
T Aud Uu) Bncif ly slwll stitiiiatly iitililiab aa nlwunn (if the tlt]^ itbjeut. nr 
I «ulO'^ nuii«r or 111? cniiimuiitcdtloiia, tn unanr coBridoMiloa : aorli only 
Vu»i:L'pu.>il w ihuSodeLj-ktmll ihlak not nurtbj wTpoblici natioe. 

)0. TbB luliun lumuiiilris (tin naiiiaa nr niilbiin wUtmr porhiraMatiH* 
I «biill ba rqJwJiHl. or wbkik thall be [iionil uawA-eatftil ^er n triAl uT Gve 
I }-rarB. ahull bo Itamt buforn t.lio t^ci^itf, wlUuint breaking tli« inaK 

II. In cwHi ili«iu siujulil be t failum, lu ■nf j'l.ttr, iir an^ twmmUnlm- 

itna viirtti}- iif iti? pnipouil prcniliiia, iboTK vrlll tbRo bo two pntinlnRM 

Iti be Kwatib'il Ibu iiitii ycu. Kiit mi M-iiiiinijUiiiin >rr (irKiuitiui timll lui' 

I Utb) Uui uubar u> tnnre Uuut 'ine prcmliiin far auj aai: ilbrnoreijr, Javitn- 

lion or iuiworLinioai. 

IS. Thi) pnmiiUDt lilian funtfat oran 6n\ plalvof inlltliiUnrlard gold trT 

t ibu valni- at bin i^losna. Oil abu oldu ttipraof altall ba uettty eii)^v««) it 

i sbanLalie muTUi luitDil lO ihe uvuulaii. U)gi-i]iBr wlUi Uin wiuib: "Tbe 

1 Pmnltim of JoIid (Irarjutb -io MajEnllnn, ni LinAun. <)*tAb1lslia>l lu (he 

I j«u ITtJS/' nndnnUiv olliur >tiilii uf tlif |iliit« tbull be cncnVetl Iben 

• wrwi!»: ■' Awiinlpd bj Uie A. P. 3, Far llIi-dlMBiieiTor .\. D.— — ." 

Anit Ibe «iiat or iL« Society shnll ba aiiiiaxi'tl lo ihi; nii>4>I tijr a riblxiD 
h [anliii tbmngb a tmull liuin at tbe luwar edge tbemnt 

lenon'.'. TboMa^ialUolo t'lindof two huadrad golnawBball be con* 
diUrri] KK tun baailri'il anil flfl; J'lllitnt, uiiil diitll be mti^olod irpsnttely I 
from tba iiibur funds bi'lnaitliiK in or undir ilio can ut i\u' tbiclntjr, a 
wt^mu' ■"■<' <li»^i>('t nucuiuii at ii Hball bo kupi Uy ibe tnwiurer. 

10 Mill fniid fbati Iw crvuIKmS witli tlie *ain "i nn« liiiodriid <Ji)Ilan>. to 
niprcMiat Hin tnu prumiunu Tor yrUicb lii«^ t?i}ct«lf ia nay Ikbln. 

TtiQ tmiMintr ahnll cniillt \hu mIi) fnnd wllh llie IntnRat noelml nn 

tbn iuTMtaieut ibnTcaf. aiul, U anf aurpliuiil oaiil liiUreat iball nmaln I 

vllai ]>n»i{llne for 'be pratnbims whicb may ihea be diiiuuidablo, MM 

I vnTiiliiT tlialt bo ujwd lijr tbi! Suclvtf for umlLlbg pulillcatloii 'if t]ie tprm* 

ur lli(* Mhl prrmhiiii, iknd for tlic iuldlti<in, i» tbc «iiltl [iFemlum. <■> «iuli 

nut 11* tbi- i<ui.-i*ty may ftinii ilnifi lu (lui«i ililnh (ailabti', ur fiit tha 

luMllUtloo of otliertin^miiimii. 

Tlio tMiasurar sball, nl tli" llret *tal«d moMloit nf ibo Socbrty la Uik 

I iiHiiiili of noceiuber aDauully. maku a report ul Ui« state of iM fonil itoil 

III OiR liivi^iiiieiil llicfpuf. 
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